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FOREWON

Enhancing the continued growth of leadership skills is a

central element in the Senior Service College mission. Feedback

from others is a useful tool for that purpose.

The Strategic Leadership Development Inventory (SLDI) is a

questionnaire designed to obtain feedback from seniors, peers,

and subordinates on dimensions of leader actions and attributes

thought to be important for senior leader development. In prac-

tice, perceptions from each of these sources can be compared both

among themselves and with perceptions of the individual who pro-

vides a self-description. The comparison can provide insights
about an individual's "blind spots" and indications about how

future development might be quided.

A crucial element using the SIDI is the cost-effective
generation of feedback to leaders in a form that truly aids
understanding and development. The present report documents the

development of software that will accept formatted data from a

mark-sense scoring machine, perform the statistical computations
necessary to develop feedback sheets for individual students, and

then print the sheets.

This work was made possible by the U.S. Army Summer
Associateship Program for High School Science and Mathematics
Faculty, through which expertise was made available for the
critical software development part of the project.

EDGAR M. JOHNSON
Aiting Director
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MICRO COMPUTER FEEDBACK REPORT FOR THE STRATEGIC LEADER

DEVELOPMENT INVMNTORY

MXECUTIVE SUMMARY

Requirement:

To develop an automated capability for generating completed
feedback forms for Senior Service College students who had
completed (and on whom former superiors, pears, and subordinates
had completed) the Strategic Leader Development Inventory (SLDI).

Procedure:

The SLDI was generated from descriptions of effective and
ineffective senior leader behavior. Content analysis of these
descriptions generated dimensions that were then represented by
logical clusters of items. These items made up the preliminary
form of the SLDI. To provide feedback to participating students,
code was written to accept data files generated from scanning
scoring sheets. The code computes quartile points for all four
data distributions and then prints feedback sheets showing the
distribution of responses for each dimension; first, second, and
third quartiles; the individual's self-rating; and the rating of
that individual by former superiors, pears, and subordinates.

Findings:

The individual may thus compare himself or herself with
others in the same class, and with the perceptions of these
significant others from whom data were obtained about himself or
herself.

Utilization of Findings:

The feedback system was used for the academic year 1992
classes at the U.S. Army War College and the Industrial College
of the Armed Forces. It will be revised as the SLDI is revised
for academic year 1993 and subsequent years, based on factor
analysis of 1992 data, and will become operational at both as an
additional tool for leader development.
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MICRO COMPUTER FEEDBACK REPORT FOR THE

STRATEGIC LEADER DEVELOPMENT INVENTORY

INTRODUCTION

The Strategic Leader Development Inventory (SLDI) is currently under development by the
U.S. Army Research Institute for the Behavioral and Social Sciences (ARI), Strategic Leadership
Technical Area (SLTA), in collaboration with the U.S. Army War College (USAWC) and the
Industrial College of the Armed Forces (ICAF). The SLDI is a eIf-assessment survey to enable
participants to learn more about themselves.

Participants in the SLDI complete a self-assessment survey and select three superiors, three
peers, and four subordinates to evaluate them. After all the surveys are completed, the participants
receive a report summarizing the results. The SLDI reports enable the participants to learn how they
are perceived by their superiors, peers, and subordinates. Coupling these reports with their own
ratings, the participants can develop a better underanding of their strengths and weaknesses.

My assignment was to write a micro computer program that would print graphs for the SLDI
reports. Because the SLDI is designed to provide the participants with information about themselves,
I chose to name the micro computer program FeedBack.

The FeedBack program produces a 2-page assessment containing eight graphs. Each graph
displays a participant's evaluation and the average rating of his or her peers, superiors, and
subordinates. The first page contains four positive factor graphs entitled the Success Factors. The
second page contains four negative factor graphs entitled Failure Factors. Appendix A contains a
sample of the FeedBack graphs.

Accompanying the FeedBack graphs is a summary of the goals of the SLDI and the
c included in each factor. A copy appears in Appendix B. In addition to the written
description, the participants discuss their assessments in group forums.

SLDI DATA FILES

Before the SLDI answers are ready for the FeedBack program, they must be processed by two
other computer programs. An optical scanner transfers the data from the answer sheets to a computer
disk. A statistical program is used for factor analysis and to compute the average score used by the
FeedBack program.

I helped compile the computer data from the SLDI answer sheets for the ICAF class of 93.
An optical scanner at the Army War College was used to read the answer sheets. Each side of the
answer sheet was read into a separate ASCII data file. I used the following names for the data files:
SelfIA, SelfIB, SelfH, SuperI, Supern, PeerI, Peerjn, Subor I, and Subor-I. The -I" in the
file name means part one of the SLDI data or the positive questions. The "W" on the file name means
part two of the SLDI data or the negative questions. The "Self" part one data is in two files because
there were more than 100 questions. SelfIA contains the answer to the first 100 questions. Self IB
contains the answers beginning with question 101.
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The information from one answer sheet became a single line in the data file. The
first three digits of the line are the participant's identification number (ID). The first
answer will be in column 4, the next answer in column 5, etc. The scanner converted the
letters from the answer saeet into numbers (A = 5, B = 4, C = 3, D - 2, E = 1). A
space means no answer was given, and an underline means the scanner could not
determine the answer.

The optical scanner does a good job, but there are going to be mistakes in the data
files. I used an ASCII text editor to correct data errors. Most of the errors were the
result of human mistakes, like marking two answers to the same question. This would
appear in the data file as an underline. This type of error occurs when an answer is
changed and the first answer is not completely erased. I used the original answer sheet
to determine the desired response. If one mark is not darker than the other, the
underscore is converted to a space, meaning no answer.

I checked the first three digits of each line to make sure it was a valid ID number.
Errors occur when the participant forgets to bubble in the ID number on the answer
sheet. This then appears as three spaies at the beginning of the data line. I located the
original answer sheet and added the missing ID number to the data file.

I discovered that the scanner made errors. The most common error occurred when
an answer was left blank. The scanner always marked a blank answer with a space.
Sometimes the scanner added an extra space to the data line. The extra space moves all
the other answers one digit to the right. The answers do not match the questions.
Fortunately this type of error is easy to detect. The number of answers in each data line
are the same; therefore, each data line should be the same length. I used an ASCII text
editor to check the end of each line. If a line was not the correct length, I compared the
scanned answers to the original answer sheet to locate the error.

Analysis of the answers was accomplished with the statistical program "SPSS." I
created a DERAIL file by combining all the part II files into one data file named
DERAIL. Before combining the data files, I inserted a letter after the ID number. The
letter is needed to identify the data as Self, Peer, Superior, or Subordinate. I used "A"
for Superior, "B" for Peer, "C' for Superior, and "D" for Self. I recommend that in the
future SPSS use the four separate part II files as input. This change will eliminate the
need for creating a DERAIL file.

The SPSS analysis of the data created two data files containing average scores for the
FeedBack program. Names of the Feedback data files must end with ".POS" for the
Success Factors and ".NEG" for the Failure Factors. The NEG file created by SPSS was
ready for printing using the FeedBack program.

The POS file had extra data and was edited using an ASCII text editor. Appendix C
contains instructions for converting the POS file to the format needed by the FeedBack
program. I recommend that in the future SPSS create a POS file without the extra data.
The correct format for the POS and NEG FeedBack data files is listed in Appendix D.
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FEEDBACK DOCUMENTATION

I wrote the FeedBack program using 8086 micro assembler language. It will operate
correctly on a computer using an MS DOS or a compatible operating system. The
FeedBack program is designed to prini FeedBack graphs on a Hewlett Packard LaserJet
or compatible printer. A compatible printer must support Hewlett Packard's Printer
Control Language (PCL).

The FeedBack program is menu driven using a Lotus style menu bar. The first line
of the menu lists the commands and the second line is a sentence describing the
highlighted command. An information box at the bottom of the screen provides
instructions for operating the menu bar.

An important feature of the FeedBack program is the use of the <Esc> key to
cancel a command. Users feel in control of the program when they can undo a
command by pressing the <Esc> key.

Between the Menu Bar and the program title there is a two line Program Status
Display. If a data file is open, it will show the file name and the number of ID's
contained in the file. Before the graphs can be printed, the data file must be ranked to
compute the percentiles. The Program Status Display informs the user if the percentiles
are computed. It also lists the status of the selected printer port. It must say "printer is
ready" before the report can be printed.

The term "printer is ready" is misleading. It means there is a peripheral attached to
the LPT port that is ready to receive data. FeedBack assumes the peripheral is a
printer. If the user is not sure which port the printer is using, there are two choices.
The easiest may be the trial and error method. Make sure the printer is turned on and
use the "L.PT command to select one of the three parallel ports. If FeedBack says the
"printer is ready" try printing a report.

Another method to locate the printer port is to examine a program that uses the
printer. The most common printing program is a word processor. Use the word
processors documentation to learn what port the word processor is using. See Appendix
E for instructions on using WordPerfect to learn the printer port assignment.

If the printer is connected to one of the COM ports, the DOS "MODE" command can
be used to redirect LPT1 to the desired COM port. Consult the DOS documentation for
instructions on use of the "MODE" command. After LPT1 has been reassigned,
FeedBack will think it is sending data to LPT1 but DOS will be redirecting the output to
the assigned COM port. The ICAF graphs for the class of 93 were printed using a
computer with a Zenith DOS operating system. The Zenith "CONFIGUR" command
was used to redirect the LPT1 output to the desired COM port.

When using the FeedBack program with a monochrome monitor, check to see if the
words in the second line of the menu are clearly displayed. If the words are difficult to
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read, restart FeedB4ck with the command "FeedBack m". Some laptop computers use
monochrome monitors but operate in a color video mode. The "m" command can be
used to force the Feedback program into the monochrome mode.

When beginning the FeedBack proram, the user should select the "File" command
which allows FeedBack to locate the SPSS files containing the report data. The name of
the "Positive Factors" data file ends with ".POS". The name of the "Failure Factors" data
file name ends with ".NEG". Both data files are stored in ASCII and can be read using
an ASCII text editor. WordPerfect can import the file as a DOS text file. I recommend
not saving the file from WordPerfect. The data file will be damaged if WordPerfect
splits any of the data lines. A dita line in the FeedBack file begins with a three
digit identification number (ID) ranging from "001" to "999". The FeedBack program
reads the data file one line at a time. If the first three digits of the line are an ID
number, the program assumes the line is a data line. See Appendix D for the format of
the data line.

After selecting a data file, it must be ranked to allow FeedBack to compute the
percentiles needed to produce the printout. The "Rank" command also locate any values
that are larger than 5.0 or smaller than 1.0. in the data file. If an error is found, the user
will be shown the offending data and given its row and column position in the data file.
An ASCII text editor can be used to correct any errors. After the errors are corrected,
use FeedBack to rank the file again before printing.

In an ID data line, the values are a three digit ASCII number. To save space the
decimal point is left out so 2.35 will appear as "235". Feedback rounds all of its input to
two digits. "235" would become "2.4" and "234" would become "2.3". Feedback does all
its error checking on the rounded numbers not the original data values. Therefore a
5.01 is out of bounds but the rounded value is not, so the value would be accepted. A
5.05 would round to 5.1 and would be an error.

If the rank command completes its task without any errors, the ranking information is
added to the end of the data file. By appending the ranking data to the file, it allows the
ranking command to be skipped the next time the data file is used. The ranking
information will appear at the end of the data file as one long line of numbers. The
ranking data line will always begin with an ID number of "000" which is a reserved ID
number and must not be assigned to a participant. The format for the ranking data line
is listed in Appendix F.

When viewing the data file with a text editor it is advisable to remove the rank data
line. Many text editors will split the rank data into two or more lines. The FeedBack
program expects the data in one long line. The easiest way around this potential
problem is to erase the rank data line and use the FeedBack program to rank the file
again.

It is possible to rank a file more than one time without removing the old "000" data
line. The last ranking will be the one used to print the graphs. The ranking information
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will not be saved in the data file if an error is detected. If a FeedBack data file has
more than one "000" data line, I suggest removing all the "000" lines and asking
FeedBack to rank the file.

Programming for future expansion was a high priority in the design of the FeedBack
program. Because the SLDI is under development it will continue to change and the
FeedBack program will need to be updated. The names of the current factors can be
changed using an ASCII text editor. Increasing the nu.-ber of factors requires making
small changes in many sections of the source code. It will take approximate three days
to update the source code to increase the number of factors.

I believe the SLDI has great potential. The survey questions must be improved to
produce a wider range of statistically stable factors. The FeedBack program has the
potential to become an expert system producing graphs and individualized analysis.
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APPENDIX A.-

Sample FeedBack Graphs
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APPENDIX B:

Description of SLDI
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STRMAEGIC LEADER DEVELOPMENT INVENTORY (SLDI)

GENE : There are three levels of leadership: Direct. Senior.
and Strateaic. Diet= leaders command units -- battalions,
squadrons, ships, and, in some instances, branches or
directorates. S leaders operate at a level higher. They
command organgastjons and face problems much broader in scope and
complexity. Their leadership becomes J r . You get things
done by working through a large number of "others". You can't
personally influence everything that needs to be done. Stragic
leaders command Joint/Combined operations. They are even more
removed from the direct action. These are three and four star
billets and civilian equivalents.

Your selection for attendance at a Senior Service College
(SSC) signifies you have been successful drc leaders. The
SSC aids you in making a critical transition -- from the Diec
to the S leadership level. It also exposes you to guest
speakers and other experiences so that you can see what the
requirements of Sragig leaders are.

A specific rationale is behind the development of this
instrument and two theories support the rationale. The specific
rationale and two theories will be briefly explained. Then, each
factor assessed with the SLDI is described.

SPECIFIC RATIONALE FOR THE SLDI: The SLDI is an assessment tool,
You learn more about yourself with the data it provides. The
logic behind the SLDI is very simple. You must accurately know
yourself before your can accurately assess and understand the
strengths and weaknesses of others. You cannot be a agod leader
without adeauate self-knowledge.

You must know yourself for another important reason. You
cannot develoip yourself without this information. This will
probably be your final school assignment. Development beyond
this assignment Aill be your responsibility.

The SLDI taps multiple frames of reference: Yours and those
of your peers, subordinates, and superiors. You can
"triangulate" from these z,-ltiple perspectives to form a more
rounded and accurate underutanding of your strengths and
weaknesses.

THEORIES UNDERLYING THE SLDI: Elliot Jaques' and Robert Kegan's
theories underlie the SLDI's factors we'll define later.

Jaques' theory states individuals vary in ability to deal
with abstraction and complexity in taought processing. Direct,
senior, and strategic l;': ers must use successively more complex
thought processing because tie conceptual demands of the-
positions they occupy become progressively more difficult. The
problems to be solved become more and more unstructured or non-
routine.
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Senior and strategic leaders must develop a vision of
desired future states, develop plans to achieve them, and
proactively manage the process of getting there. How far you can
project plans ahead for your work is an indicator of the
complexity you bring to the job. Table 1 summarizes the
variables being described here. It shows the timespans --
"planning horizons" -- associated by organizational level using
the Army as an example. Business organization equivalents are
also shown.

TIMESPAN WORK LEVEL MILITARY BUSINESS

50 YRS VII ARMY CORPORATION
(General)

20 YRS VI CORPS GROUP
(Lt. General)

10 YRS V DIVISION STRATEGIC UNIT
(Maj. General)

5 YRS IV BRIGADE GENERAL
(Brig General/ MANAGEMENT

Colonel)

2 YRS III BATTALION OPERATING UNIT
(Lt. Colonel)

I YR II COMPANY SECTION
(Captain)

3 MTHS I PLATOONS SUPERVISORS,
SQUADS OPS CLERKS

_1 1_ (NCOs)

Table 1. LEVELS OF WORK

Research suggests the transition from Work Level III to IV
is critical and difficult to make. You have been conditioned in
your career to be good at leading directly. It is challenging to
learn indirect leadership skills. You will be facing problems
too complex for you to solve on your own. The SLDI is intended
to aid the transition process. To make the other major
transition, from work level V to VI and VII, you will most likely
be on your own.

Kegan's theory is about emotional maturing. It specifies
where one's self-definition comes from. Kegan believes there are
six stages of maturity (stage 0 thru V). We won't describe them
all, only the two we have found apply to SSC students and more
senior officers. These are stages III and IV. Based on
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empirical research done at ICAF and the Army War College, we can
predict that most of you are in transition between these two
stages and some have reached the more advanced stage (IV).

If you are in stage III, you are not fully capable of seeing
yourself as you really are. What you think are "good" and "bad"
person characteristics and qualities are defined by your
organization and by the society you live in. People in stage III
are sometimes called "organization men or women." They respect
their contemporaries, appreciate mutual and reciprocal
relationships, can become a part and product of "group think"
(they will not usually take on positions contrary to the norm for
fear of rejection and ridicule) and otherwise define themselves
as their context defines them. True self-2erception, what they
are actually like. is lost in an external "ideal". They are not
vet emotionally ready to develop a definition and an identity of
themselves apart from their primary reference grouD.

For you to reach stage IV, being fully capable of self-
definition, you must accurately understand yourself as you are.
Acceotance and accountability are vital keys. You can accomplish
this through a process Kegan, Lewis, Kuhnert and Maginnis refer
to as "De-Centering." This means stepping "outside" yourself to
see yourself as others see you. Their perceptions may be
different than yours, but still valid. You must be able to
accept without defensiveness the differing perceptions of others
and synthesize them to form a more objective, holistic "picture"
of yourself. The SLDI has been designed to aid in developing
this more objective, holistic "picture".

Research suggests that cognitive and emotional development
are not independent. They are inter-related. SSC students need
to advance to the fourth level of cognitive and ego development
to be effective problem solvers at the senior leadership level.
Otherwise, they cannot "see" problems objectively (and, thus,
define them correctly) or have the thinking capacity to deal with
them effectively.

SLDI FACTORS.

Through an analysis process we identified four "SUggS" and
"FAILURE" factors from the questions you and your superiors,
peers, and subordinates answered. SUCCESS factors are those
things that, if developed well, can lead to successful
performance in successively higher positions. E&1WR factors
are practices that could lead to what has been called "De-
Railment", failure to achieve the potential one has. The four
S factors are called:

O Conceptual Effectiveness.

Broad Perspective -- understands the
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perspectives of superiors, how the mission of
own unit meshes with that of others, values
long range planning, and-thinks
strategically.

Conceptual Grasp -- understands complex
situations, is comfortable with paradox and
contradiction, and can pinpoint cause and
effect relationships in complex situations.

Time Horizon -- develops long-term
objectives and anticipates resources for
achieving them, has a good sense of how
future world events may affect the military
and works to insure own initiatives are
carried out by successors.

Analytic Clarity -- can work from the
abstract to the concrete. This means
developing a concept and then making it a
reality - gets to the heart of the matter
quickly and sorts out what is important from
what isn't.

Conceptual Flexibility -- willing to adjust
quickly when obstacles are encountered, has
an understanding that guidelines are not
fixed or rigid, remains focused when the
unexpected occurs, and changes courses of
action when new information emerges.

Conceptual Complexity -- views all sides of
a problem and alternative ways of solving
them, manages more than one project at a
time, considers many contingencies when
making operational plans, envisions multiple
courses of action when considering various
scenarios, and integrates own plans with
those of other units.

Personal Objectivity -- has a good grasp of
personal strengths and weaknesses, maintains
own objectivity when others get caught up in
the heat of the moment and has a coherent
rationale for own actions.

O Team Building.

Judgement/Character -- able to judge
quality in others, provides wise counsel to
others, maintains a balance between work and
personal life, has a good, non-hostile sense
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of humor, shows confidence and humility, puts
mission before career, and sets high but
realistic standards.

Communication Effectiveness -- keeps
subordinates informed and encourages them to
express disagreement. You are able to
understand subordinates' points of view and
their problems. You are willing to tell
subordinates things they might not want to
hear about themselves and help them to
understand the bigger picture, maintain a
sincere interest in what others have to say,
are approachable, and listen well.

Team Orientation -- actively works to build
effective teams without loosing sight of
individuals. Empower others to accomplish
the mission and recognizes good performers
from those that only "look" good. Works hard
for subordinates, backs them when
appropriate, delegates authority and
responsibility, and shows interest in their
professional development.

Creates Good Work Climate -- does not play
favorites, resolves conflict among
subordinates and gains their trust and
support. Creates a supportive work context,
treats subordinates fairly, helps them learn
from mistakes and able to get them to be
effective without the use of rank or
position.

Drive/Energy Level -- has high energy level
and enthusiasm, a strong work ethic, hangs in
there when things get tough, engenders
enthusiasm in subordinates.

O Strateaic Potential.

Manages Self-Development -- seeks to become
knowledgeable in areas outside current job
responsibilities; works to correct own
weaknesses; manages own career direction;
solicits feedback to grow professionally;
optimistic about the future.

Shows Cultural/Political Sensitivity --
persuades others to support desired actions,
kbows who to talk to to get things done,
shows judgement in politically sensitive
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matters, recognizes the unique concerns of
minorities and women in and outside of the
military culture, accepts the fact that
politics are a key part of organizational
life, recognizes the potential impact of the
external political environment on own plans
and programs and accepts community standards
as legitimate constraints on personal
behavior.

0 Performance Under Stress. Seizes opportunities when
they arise, takes calculated risks, takes charge in
crisis situations, works well under pressure, and
dependable in key situations.

The four FAILUR factors are:

o Limited Perspective. This factor is related to the
first positive factor, but it is not necessarily "the
other side of the coin". It is defined by six
dimensions which are described below. Lower scores are
preferred.

Technical/Tactical Incompetence -- fails to
achieve technical competence in new areas,
fails to get the facts straight, shows lapses
of common sense, ignores important details,
judged by others as being generally
technically ineffective.

Insulated -- inaccessible to subordinates,
generally is unapproachable, favors
management by memorandum rather than through
face-to-face communication, works within a
very limited "inner circle," is secretive --
unwilling to share thoughts with others.

Indecisive -- shrinkc from making hard
decisions. Easily influenced by what others
think -- particularly by higher ranking
officials, reluctant to make a decision
without achieving a consensus, fails to stay
focused on primary issues. In short, likes
to "play it safe."

Narrow Perspective -- cannot develop a
long-term vision, tied to standard ways of
doing things, parochial -- would have a hard
time adapting to a multi-agency or joint
environment, has difficulty being political
when necessary, tends to get bogged down in
details.
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Lacks Conceptual Grasp -- crisis oriented -
- always putting out "brush fires", reactive
rather than proactive, prefers to work on one
project at a time and be linear rather than
multi-linear and integrative.

Dependent on Clear Structure -- needs
extensive guidance to get things done,
displays generally an intolerance of
uncertainty, looks for = perfect solution
to problems.

0 cocentric.

Self-Centered -- likes to draw attention,
is arrogant and thinks the rules apply only
to others, holds to own position even in the
face of contradicting information, takes
special privileges, impressed with own rank
and status.

Defensive -- has difficulty recognizing own
limitations, will not admit to not having
all the answers, suspicious of others, reacts
negatively to dissenting opinions.

Disregards Others -- criticizes
subordinates in front of others and generally
"talks down" to them, tends to take credit
for others' work, and berates others even for
honest mistakes.

Temperamental -- acts impulsively and
easily looses control, looses temper easily,
jumps to conclusions, makes snap judgements
about people.

Micromanages -- gets bogged down in
details, nit picks about what others have
done, insists on precision in trivial
matters.

Inflexible -- wants everything done own
way, generally autocratic in dealing with
subordinates.

Untrusting -- has hidden agendas, fails to
meet established deadlines, gossips and
complains about others behind their back, is
vindictive, tolerates back stabbing,
encourages destructive competition among
subordinates.
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0 Careris. Looks out for self more than for others,
puts own career and interests ahead of the goals of the
organization and promoting professional development of
others. Will not "rock the boat" when needed. Lets
others take the heat for failures. Willing to abuse
subordinates to further career.

0 Unprofessional. Behaves with questionable ethics,
uses foul language excessively, fails to maintain
physical fitness, and "falls on sword over unimportant
issues.

INTERPRETING THE SLDI SUMMARY DATA SHEETS.

Two Data Sheets summarizing your scores on the SLDI
accompany this hand-out. One covers the SUCCESS factors and the
second one covers the FAILURE factors.

The average score for self, peers, superiors, and
subordinates is shown for each SUCCESS and FAILURE factor. The
"diamond" shows the average of items for you. and your Deers.
superiors. and subordinates on each factor. These averages are
specific to the particular individuals that provided assessments
for ym. Pay particular attention to these averages -- they are
a "benchmark" specific to XOU. Pay attention to the degree of
each rating (whether it is "high or low" to identify strengths
and weaknesses) and to the discrepancies between your assessments
of self and the assessments of each of the other reference
groups. Large discrepancies mean that others are not perceiving
you as you perceive yourself. This can be a problem for reasons
already stated. On the other hand, you may have intentionally
caused the discrepancies because you made a conscious decision to
portray yourself differently to each of the reference groups.
You may be the only one who can assess what the reasons for any
large discrepancies between how you rated yourself and others
ratLd you.

The light and dark shaded bars are used to display normative
information. These bars show the range of scores across all
respondents of each type. Also coded within each bar are the
25th, 50th, and 75th percentiles. This allows you to see where
the scores you provided about yourself, by your peers, superiors,
and subordinates are located with respect to all such ratings
provided for the entire class of '93. A legend defining the
percentiles is at the bottom of each summary sheet. Anchors for
the factor rating scale are shown at the top of each summary.
Note that for the SUCCESS factors, higher scores are better. For
the FAILURE factors, lower score are better.
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Strategic Leader Development Inventory

For the 1CM' data printed in August of 92 the 1SS program
created a FOS data file with the format listed below. This file

was edited before it can be used by the FeedBack program. I
used an ASCII text editor to move and delete some columns. See
Appendix D for the correct format of the POS and NEG data files.

Original New
Columns Columns

1-3 1-3 ID number range: '001' to '499'
ray scores format: 2.03 will be "203"

4-6 delete Self on Conceptual Iffectiveness (Self vs Peers)

7-9 delete Self on Team Building (Self vs Peers)

10-12 10-12 Self on Strategic Potential (Self vs Peers)

13-15 delete Self on Performance Under Stress (Self vs Peers)

i6-18 4-6 Self on Conceptual iffectiveness (Self vs Sup.)

19-21 delete Self on Team Building (Self vs Sup.)

22-24 delete Self on Strategic Potential (Self vs Sup.'
25-27 delete Self on Performance Under Stress (Self vs Sup.)

28-30 delete Self on Conceptual Iffectiveness (Self vs Sub.)

31-33 7-9 Self on Team Building (Self vs Sub.)

35-36 delete Self on Strategic Potential (Self vs Sub.)

37-39 13-15 Self on Performance Under Stress (Self vs Sub.)

40-42 16-18 Poer mean on Conceptual Iffectiveness
43-45 19-21 Poor mean on Team Building
46-48 22-24 Peer mean on Strategic Potential
49-51 25-27 Peer moan on Performance Under Stress
52-54 28-30 Superiors mean on Conceptual Iffectiveness
55-57 31-33 Superiors mean on Team Building
58-60 34-36 Superiors moan on Strategic Potential
61-63 37-39 Superiors mean on Performance Under Stress
64-66 40-42 Subordinates mean on Conceptual Iffectiveness
67-69 43-45 Subordinates mean on Team Building
70-72 46-48 Subordinates mean on Strategic Potential
73-75 49-51 Subordinates mean on Performance Under Stress
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Strategic Leader Development Inventory

Line format of input ASCII data files:

DOS Vile name: *.POS - Positive Factors data file.
Columns format for a each data line of the .POS data file:

Columns
1-3 ID number range: '001' to '999'

raw scores format: 2.03 will be "203"
4-6 Self on Conceptual Effectiveness (Self vs Superiors)
7-9 Self on Team Building (Self vs Subordinates)

10-12 Self on Strategic Potential (Self vs Peers)
13-15 Self on Performance Under Stress (Self vs Subordinates)
16-18 Peer mean on Conceptual Effectiveness
19-21 Peer mean on Team Building
22-24 Peer mean on Strategic Potential
25-27 Peer mean on Performance Under Stress
28-30 Superiors mean on Conceptual Effectiveness
31-33 Superiors mean on Team Building
34-36 Superiors mean on Strategic Potential
37-39 Superiors mean on Performance Under Stress
40-42 Subordinates mean on Conceptual Effectiveness
43-45 Subordinates mean on Team Building
46-48 Subordinates mean on Strategic Potential
49-51 Subordinates mean on Performance Under Stress

DOS File name: *.NEG a Negative Factors data file
Columns format for a each data line of the .NEG data file:

Columns
1-3 ID number range: '001' to '999'

raw scores format: 2.03 will be "203"
4-6 Self on Limited Perspective
7-9 Self on Egocentric

10-12 Self on Careerist
13-15 Self on Unprofessional
16-18 Peer mean on imi-ted Perspective
19-21 Peer mean on Egocentric
22-24 Peer mean on Careerist
25-27 Peer mean on Unprofessional
28-30 Superiors mean on Limited Perspective
31-33 Superiors mean on Egocentric
34-36 Superiors mean on Careerist
37-39 Superiors mean on Unprofessional
40-42 Subordinates mean on Limited Perspective
43-45 Subordinates mean on Egocentric
46-48 Subordinates mean on Careerist
49-51 Subordinates mean on Unprofessional

D-2



APPENDIX E:

Locating WordPerfect's Printer Port

E-1



To use WordPerfect to discover the printer port assignment
use folloving steps:

1. Start the UP program.

If you make a mistake in steps 2 - s use the F1 key to
cancel the command.

2. Use the Shift-r7 command to bring up the print menu.

3. Use the "S" command to display the Select Printer screen.

4. Use the "Mdit" command listed at the bottom of the screen.

S. The edit screen lists the current port assignment
on the upper half of the screen. It should say port:
LPT1, LPT2, or LPT3.

If it says COMn or COK2 FeedBack cannot be used on this
computer unless the DOS 'NODZ' command has been used to
reassign the LPT port to the listed CON port.

6. To return to the main screen without making any changes to
WordPerfect, press the 71 key until the word processing
screen appears.

7. Use the r7 command to exit WordPerfect.
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Strategic Leader Development Inventory

Offsets in data files, [VileBuf] and [PerCnt] emsory strings

Data rile Columns: [Filleouf] [PerCnt]
(3 ascii bytes) (3 ascii bytes) Low Nigh Med 25% 75%

1-3 ID number 0 - 2 (ascii words)

Self Data Locations

4-6 Self Dial 3- 5 5 7 9 11 13

7-9 Self Dim2 6- 8 15 17 19 21 23

10-12 Self Dim3 9 - 11 25 27 29 31 33

13-15 Self Dim4 12 - 14 35 37 39 41 43

Peers Data Locations

16-18 Poor Dial 15 - 17 45 47 49 51 53

19-21 Poor Dim2 18 - 20 55 57 59 61 63

22-24 Peer Dim3 21 - 23 65 67 69 71 73

25-27 Peer Dim4 24 - 26 75 77 79 81 83

Superiors Data Locations

28-30 Supr Dial 27 - 29 85 87 89 91 93

31-33 Sup: Dia2 30 - 32 95 97 99 101 103

34-36 Sup: Dim3 33 - 35 105 107 109 111 113

37-39 Sup: Dim4 36 - 38 115 117 119 121 123

Subordinates Data Locations

40-42 Subd Dial 39 - 41 125 127 129 131 133

43-45 Subd Dia2 42 - 44 135 137 139 141 143

46-48 Subd Dim3 45 - 47 145 147 149 151 153

49-51 Subd Dia4 48 - 50 155 157 159 161 163
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;FsedsackASM Summner 1902 JAmes E. Hopkins
;A program to print Strategic Leader Dwveloment Inventory's
sell feedback reports on a HP Lawe Jet printer.

.MODEL samll

STACKSIZE EOU 2024

.STACK STACKSIZE

INCLUDE FBD.ASM dAsta for printer proc
INCLUDE FBR.ASM ,rnlngf procedures
INCLUDE FB&-ASM ;print procedures
INCLUDE FBSASM ;printer subroudlnes
INCLUDE FBM.ASM ;menu procedures
INCLUDE FBT.ASM *,Me procedures
INCLUDE FBU.ASM ;unermsa procedures
INCLUDE FBS.ASM ;select fie procudures
INCLUDE FBF.ASM Ie procudures,
INCLUDE FBE.ASM ;edk path procedures
INCLUDE FBN.ASM ;kpit ID number proc

.DATA tIe data segment
ErrCodsdb 0 ;rat error msg to DOS
;note: IN Debug Is ON the printing time will be twice as lon.
Debug db 0 -0 -OFF Other-ON

MAlo data
Vidmode db 0 ldeo, mode
vldpage db 0 ;vkieo paeg
vldcurs dw 0 ;cursor type
vidlot dw 0 'font size
vidattr db 07h ;defaul U White/Diack
vldbord db 07h ;border color

;Color variables
Color db 07h ;active color
System db 0Th ;,delaut Lt Whft/Black
Menu db 0 ;Menu main color
Normal db 0Th ;Main display screen
Hi~e db 0 ;display screen titles
MenuiMes db 0 ;mnuw messages line
Warning db 0 ;accent color
Border db 0 ;display screen box

;Memory Block variables
VarSeg dw 0 :.seg of var mini block
DirSeg dw 0 ;sag of di morn block
MaxFIIe db 0 ;numnber of fine 0-250
MaxDIm db 0 ;numnber of dlmininllons
BarPos dw 0101h ;position of hike bar
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;Data fil variables
PosTyp db '.POS'.O ;Positive dim data type
NegTyp db '.NEG'.O Derallment dim data
FiTyp db .SLDI.o -. e1 type
FleNa db 1?flf???.SLD,.0 ,ASCIIZ fie name
SearNa db 1nfll??".SLD',0 ,ASCIIZ fle name
Fie~d dw 0 tAe handle
Fi~r db 0 ;O-dsklaa =A -etc
Dataer db 0 -0-FALSE Other -TRUE
EOF db 0 ;0 -FALSE Other - TRUE

eP4ortdb 0 ;O-Pos. Other Neg.
Ranked db 0 ;0-NOOther-YES
MaxNO dw 0 ,number olDUsIn fie
;biiler used for data storage:
FWb~ db 192 DUP (Oh),Oh le data Input

Lowest~ Highest, Median, 25th and 75th peseisfor 4 groups
;and 4dimensions - 160 bytes

;Data format: ODh,OAh,l.D,#.lowest highest, median, 25%. 75% etc stored In ASCII
Pot~nt db 192 DUP (Oh),Oh

;Printer port (the program expects an HP Laser Jet assigned to a parallel port)
LPT dw 0 ;de"al - LPTi

;0- IPTI, 1 - LPT2, & 3 - LPT3

RPath Editor variables
Path db 82 DUP (0h)
Input db 82 DUP (Oh) ;Input ASCIIZ string.
Search db 82 DUP (Oh)
Digit db 1 ;0 -OFF Other -ON
Insert db 0 ;0 -OFF Other -ON
EndFid db 0 ;0- OFF Other - ON

;Sound string
Beep dw 8000,2,4500,2,0

.CODE -the code segment
MAIN:

;-eermine Color and Graphics Mode
MOV AX,(gdata ;get dafta segment
MOV DSAX ;put In data segment reg
CALL COLOR MODE ;deline deaulS colors
CALL TEXT ViDEO save default settings

;--Main procedure for FeedBack
CALL INTERRUPT HANDLER ;1NT23 & INT24 handliers
CALL RELEASE MEM ;release unused memory
JO Error ;dlsply Doe error
CALL MAIN-MENU ,Program's MAIN LOOP
JO Error ;display Doe error
CALL CLOSE -FILE ;close SLDI fie If open
JO Error ;display DOS error.

;--Exit to DOS ;progamn always ends here
Exit: CALL RESTORE VIDEO ;restore users settings
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MOY AL., ErrCod.I ;load erroulevel number
MOV AH,4Ch ,Exk function number
INT 21 h ;reurn to DOS

;-End of Main porcedure for FeedBack
Error CALL DISPLAY ERROR show DOS extend error

JMP SHORT EAi
;-nd of the source code

END MAIN

.DATA
;-HP PCL strings used to paselton a point on the graph

NextNo db 32,1 Bh'&k2S', I 1h,'&a+ 1SC', IBh'&kDS',O ;space + 19 comp. spaces
NeocUn db l~h,'&k2S',lBh,'&a+2C',1BW&kOS',O ;2 compresed spaces
Ha~ft db lBh,'&k25',lBh,'&a+lC',lBh,'&kOS',O ;1 compressed spaces
BaclcSp db I Bh,'&k2S'.1 Bh,'&a-1 C',i Bh,'&kOS',O 1I compressed spaces
FuUl~k db iBh,'&k2S',i1h,'&a-2C',IBh,'&kOS',o ;1 compresse spaces

;-HP PCL strings used by printing procedures
Heder db 1Bh,'(s3BSTRATEGIC LEADER DEVELOPMENT INVENTORY',O

IDstr db 'ID Number:'
ID db '123',O ;3 dog ASCII number

PosT db 1 Bh.'&a + 23C', I Bh,'&OSSuccess Factors',1 Bh,'&fl S', I Bh,'&a + 2R'
db lBh,'&a+3C',l1h.'(sOB' ;post~row/col & unbold
db 'I ',1Bh,'&k2S',1Bh,'&a-lC',1Bh,'&IOS-Q'
db lh'k$,~,&-Clh&O-
db I Bh,'&k2S',1BI,'&a-1 C',1 IBh, '&kOS-'
db 'Below Average Better Than Most The Best'
db l~h,'&k2S'.1 Bh,'&a-1 C',1 Bh,'&kOS-'
db 1 Bh,'&k2S'. Ih,'&a-1 C', I Bh,'&kOS-'
db 1 Bh,'&k2S',1 Bh'&a-1 C',1 Bh'&kOS"'
db IlSh,'&1c2S', 1Bh,'&a-1 C', 1Bh,'&koS I'*
db lBh,'(s3B',O ;bold and EndOfString

NegT db 1 Bh,'&a +23C',1 Bh,'&fOSFalure Factors',i Bh,'&fl 8,11Bh.'&a +2R'
db 1Bh.'8.a+3C',lBh,'(sOB' ;post~row/col & unbold
db 'I I',lBh,'&k2S',18h,'&a-1C',lBh,'&kOS"Q'
db 1 Bh,'&k2S',1 Bh,'&a-1 C',1 Bh'&lcOS.-
db 1 Bh.'&k2S',1 Bh,'&a-1 C',1 Bh,'&kOS-
db 'Neoe Occasionally Always'
db l~h,'&k25',lBh,'&a-1C',lBh,'&kOS-'
db 1BK,&k25',1Bh,'&a-1 C'.1 Bh,'&kOS-
db 1 Bh,'&k2S',1 Bh,'&a-1 C',1 Bh,'&kOS'"P
db 1 Bk,&k2S',l h,'&a-1 C', IBh,'&koS I '
db lBh,'(s3B'.O ;bold and EndOfString

D)Tstr db 'Scored:'
Date db '07/24/92',O Xo~ date

Distr db 'DIMENSIONS:',1Bh,'(sOB',O ;unBold, EndStMarlcer
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IFFOed db, OCh,0 fornsed StUNg
Point db 4,0 A4 - "'I 5

Mediani db 18&,0 179 *II
Left clb 179.0 ;179 -
Rlgt db, 179,0 ;179 I
UntU ib, 177.0 ;177 a
IUrtlk db, 178.0 ;178
TsnLT db 13ODUP (177).0
Tenfk db, 13DUP (178).0
;-,An HP PCI. strin iuie by Inkialize-NP procedure
Inkf db WE' neast printer

db 1BhJl1O' lWndscape
db 1dh,'KUS' ;10.O cpI
db 1BhIV(1OU' ;PC-8 symbol ad
db, IBh'(sOP',0 ;fbedsacg

;--An HP PCI sutrn used byj Restore _HP procedure
Red db, lBh,'8l0O' ;Portrait

db ISBh'(81Y ;Roman-8 Symbol Set
db lBh,'(slP' ;Proporitonal spacing
db, lBh,'E',0 ;reset printer

;--An HP PCI strng used by HPGOTOVX procedur
GoTo db, 18h,'&a' ;se9 hp lase to
col dw 0 ;ASCII1 column number

db, 'C',IBh,'&a' ;set hp laser to
row dw 0 AS 1llrow number

db, 'R',0 eand of sftri marker
;-Am HP PCI sftrn to draw a graphin box and the Pree" curor Position
Box db 1 Bh,'&fOS Raw Scores: 1' ;startlng Push

,ticks and 72
db lBh,'&k2S---------...l1h,'&kOS' ;compresse mode
db, lBh,'&fOS',OAh,194,lBh,'&flS' top tick mark
db, l~h,'&fOS',lWh'&a+6R',193,lBh,'&flS2' ;bottor tick and "Y

-ticks and -3
db, lBh,'&k2S ---------- lBh,'&kDS' ;compresse mode
db i~h.'&fOS'.OAh.194.lBh,'&fl-S' ;top tick mark
db 18h,'&fOS',lBh,'&a+6R',193,lBh,'&f183' ;bottom tik* and '3"

,Wcks and "4"
db, 18h,'&k2S---------... I h,'&kOS' ;compressed mode
db, 1Bh,'&f0S',OMh,194,lBh,'&flS' tlop tik* mark
db, l~h,'&fOS',lBh,'&a+6R',193,lBh,'W8l4' ;bottom tick and W4

tlicks and V
do 1 Bh,'&k28 ----------',1 Bh,'&k0S' ;comr~ess and V
db lBh,'&flS',OAh ;ending Pop + line Ifeed - neot line

;top, Iwe
db 1th,'&fOS',218,13 DUP (196),194,49 DUP (196),191
db 18h,'&flS',OAh ;rod line

;80l Une
db 11Bh,'&fOS1,179,' Self ',1 79,1 Bh,'&a+49C',179
db, lBh,'&flS',OAh ;nod line

;peers line
db 1 Bh'&fOS',179,' Pees ',1 79,1Bh,'&a+49C'.179
db, 18h,&flS',OAh ,next line
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, -xwo mln
db 1 Bh'&10$.l 79.' Superiors '.179.1 Bh,'a +49C'.179
db 15h.'&1S',ODh ,nuct line

auwori"se line
db 1 Bh'&908',1 79.'SUbordinaee'.179,1 Bh &a + 49Cs,179
db 1Bh,'&flS'.OAh ;rod line,

;bonom mle
db 192.13 DUP (1ýi-),193, 40 DUP (196),217,0 ;EndOIString markier

--An HP PCL sutig to draw a graphing bocK and the presert cursor position
inform db IBh,'&R)S',218.63 DUP (106),191

db lih,'&flS'.OAh ;rodt line,
;self line

db 1Bh.'&foS',179
db '-0 - Score I 25% 1150% I75% Elin -R ange'
db 179,lBh1'&flS',OGh ;nin lne

;bottom line
db 192.63 DUP (196),217,0 ;EndOl~trlng marker

---An HP PCI sftin to label Poetive Dimension #1
Posi db lBh,'(s3B' ;bold ON

db 'CONCEPTUAL EFFECTIVENESS'
db ISh.(sOB' ;bold OFF
db 0 ;cuffent EndOfStrlng

---An HP PCL string to label Postive Dimension #2
Pos2 db lBh.'(s3B' ;bold ON

db `TEAM BUILDING'
db IlBh,'(sOB' ;bold OFF
db 0 ;curent EndK~fsutrn

--An HP PCI string to label Poetiv Dimension #3
Pos;3 db l6h,'(s38' ;bold ON

db 'STRATEGIC POTENTIAL'
db 1 Bh.'(sOB' ;bold OFF
db 0 cuenet EndOfStrlng

;-An HP PCI sftin to label Postive Dimension #4
PoA' db lfh.'(s38 ;bold ON

db 'PERFORMANCE UNDER STRESS'
db lBh.'(sOB' ;bold OFF
db 0 ;current ErdOfSftrl

;-An HP PCI string to label Derailment Dimenson #1
Negi db lBh,'(s38' ;bold ON

db 'UMITED PERSPECTIVE'
db IBh,'(sOB' ;bold OFF
dlb 0 ;currert EndOfString

--An HP PCI sutrn to label Derament Dimension #2
Ne2db lBh,'(s38' ;bold ON

db 'EGOCENTRIC'
dlb lfh.'(sOB ;bold OFF
db 0 ;cturrent ErdOfSutrg

--An HP PCI string to label Derailmeut Dimension #3
NegS db lBh%'(s3B' ;bold ON

db 'CAREERIST'
db lBh.'(uOB' ;bold OFF
db 0 ;currert EndK~f~tln
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;--An HP PCL string to label Derulment Dimension #4
Neg4 db lOh,(s38' ;bod ON

db 'UNPROFESSIONAL'
db iBh,'(sO' ;bold OFF
db 0 ;current EndOfStrlng
.CODE

Rank the data to compute owe 25th, 50th, r.1h percentles, and last
Inpiu = None

SOutput - I completed [Ranked] < > 0 or TRUE
Si[DarEr] - 0 00' data llne to appended tothe e
S[Pert + 5) point to percertle variables

PROC RANK DATA
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
CALL IS RANK ;ls fie openm unranded
JC RD5 ;and [MaxNo] > 0 ?
CALL GET VAR BLK ;create var mere block
JC RD5 :ext on DOS error
XOR AXAX ;zero to ax
MOV [DataEr],AL ;set data error = False
CALL RANK WAIT MESS :estimate how much trne
CALL RANK-INSTRfU ;boflm message box
MOV CX,16 ;number of var to rank

RDO: CALL READ VAR ;one var for al ID's
CMP AX,3 vwere 3 or more found?
JNC RD1 ;s Yes continue else
CALL ID ERR ;display error message
JMP SHORT RD2 ;loop to next variable

RDI: CALL PROGRESS-MESS 1e user of progress
CALL VAR SORT ;sort In DOS mem bock
CALL CHECK DATA ;As data In bounds
JC RD4 ;carry flag - abort
CALL STORE VAR ;get median.25% & 75%

;---Check keyboard buffer to see If the <Esc> key ben presed?
RD2: MOV AX,0600h ;DOS function # 6

MOV DLOFFh ;read char from key-
INT 21h ;board buifer.
JZ RD3 ;NO key pressed continue
CMP AL,1Bh ,was It the <ESC> key?
JNZ RD3 ;I NO cortInue
CALL ESC YN ;i YES kIfor, user
JC RD4 ;carry flag - abort

;-loop until each column Is ranked.
RD3: LOOP RDO ;loop untl cx = 0

MOV ALOFFh ;[ranked] < >0 = TRUE
MOV [Ranked],AL ;mark fie ranked

;--if no errors write data line to tie
CMP BYTE PTR [DataEr],0 any errors found?
JNZ RD4 if Yes exit else
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CALL APPEND FILE ;save data to gie
;---nofmf et pok-
RD4: CALL RELEASEVARBLK ;release mom var block
RD5: CLC

POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP RANK DATA

Is the data fie open. unranked, and ID > 0
Input - None

* Outp - Carry fg I NotReady.
PROC IS RANK

PUSHT AX ;save registers
PUSH BX
PUSH CX
PUSH DX

;-is fie selected?
MOV BX,[FeHd] ;get fie handle
CMP BX,0 ;is a tie open?
JNZ RK1
CALL FILE ERR
JMP SHORT RK4

;---were the percentles In the data tie?
RKI: MOV CL.[Rankedj ;are percentiles set?

CMP CL.O ;If NO goto next test
JZ RK2
CALL PERCT ERR Rerank fie ?
JC RK5 ;Carry flag - NO

;--•s MaxNo > two?
RK2: MOV AX, [MaxNo]

CMP AX.3
JNC RKS
CALL ID ERR

RK4: STC ;set error flag
RK5: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

ENDP IS RANK

Input - none
Output - none

PROC ID ERR
CALL- CLEAR MESSAGE
MOV AL[Warnng] marring color
MOV CL, [CoIlo ;save origin color
MOV [Color].AL ;set color
MOV AX,02OAh ;row 3/Col 8
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CALL GOTOYX ;9se curso
CALL CSTR-OUT ;disi:lay warning
db 'Can not rank values If less tha thre scores.'
db 'press Any Key. ',0
MOV [ColorlOCL ;restore original color
CALL HIDE CUR
CALL ERR SOUND0
CALL GET CHAR
RET

ENDP ID-ERR

input- none
Output- none

PROC PEROT ERR
CALL CLEA MESSAGE
MOV AL.4WamingJ varning color
MOV CL, [Color] ;sav original color
MOV [Color] ,AL ;se0 color
MOV AX,0208h ;row 3/Col 8
CALL GOTOYX ,set cursor
CALL CSTR OUT ;dlsplay Warning
db 'This data fieIs already ranked.
db, 'Rank It again? Y/[NJ ',O
MOV [Color].CL ;restore original color
CALL HIDE CUR
CALL ERR SOUND

PERi: CALL GET CHAR
AND AL,5FhT ;turnoff bits 6& 8
CMP AL'Nv is It No?
JZ PER3 If yes exi
CMP ALODh ;ls It <Erter>?
JZ PER3 ;ff not cortinue
MAP AL'Y ;is It Yes?

JNZ PERI ;If not get another
PER2: CLC

JMP SHORT PER4
PER3: STC ;clear carry flag
PER4: RET
ENDP PERCT-ERR

Release the memrory variable block.
input - None
Otautx -Carryflag I DOS error
[VarSegi - smntatn segment address for variable block.

PROC RELEASE VAR BLK
PUSH BX
PUSH CX
PUSH DX
PUSH ES
XOR AXAX ;zero AX
CMP (Varseg] AX ;s VarSeg assignd?
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JZ RELI ;I not assigned go on
-rlassigne memrory block

MOV AX([VarSegj got memory segment
MOV ESAX ;place In ES register
MOV AX400i ;release funcdtlon no
INT 21 h ;release memory block
JC RELI Xf No erro continue

;----ddkeVariable
XOR AXAX zero to register
MOV (VarfegJAX saet memory bock to 0
CLC ;clear carry lang

RELi: POP ES
POP DX ;restore registers
POP CX
POP BX
RET

ENDPD RELEASE VAR BLK

Create a byte array to be used to rank each variable.
InpsA - [MaxNoI > 0
Oulpt- Carry flag I DOS error
[VarSegj - Startin segment address of memory block.
[MaxNoI - total number ID's in the fNe.

PROC GET VAR BLK
PUSH BX
PUSH CX
PUSH DX
PUSH ES
CALL RELEASE VAR BLK
JNC CRVO ,continue If no erro
JMP CRV9 ;dt on DOS erro

ORVO: MOV *YX[MaNoJ ;get number of ID's
MOV CL,3 ;no. bit to shift
SHR AXCL ,parsgraph - ID/8 +2
MOV BX.AX ;paragraph count to BX
INC BX ;got an extra paragraph
INC BX ;get an extra paragraph
MOV AH,48h Aocate men function
INT 21h ;requeet memory block
JO CRV2 ;fumpv V memory errr.
MOV [VarSegIAX ;base address of sag
JMP SHORT CRV8 ,normal exi of proc.

CRV2: MOV CL,[ColorI moave original color
MOV AL4WamlngJ -wamlng color
MOV [ColorJAL mst color
MOV AX,0207h ;row/Cal
CALL GOTOYX ;position cursor
CALL CSTR OUT send string to screen
db 'Not enough memory to rank the variables.'
db 'Press Any Key to Continue. ', o
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MOV IColorl.CL restore odr"g color
CALL HIDE CUR ;hide cursor off screen
CALL ERR SOUND
CALL GET CHAR :wl f key I p*N
STC ;a carry Mag - error
JMP SHORT CRV9

CRV8: CLC ;ckw carry lag
CRVq: POP ES

POP DX ;restore registers
POP CX
POP BX
RET

ENDP GET IAR BLK

;Caw Input Buffer.
Input - None
Output= None 192 hex 0 to [FIBu

PROC CLEAR FILBUF
PUSH AX
PUSH BX
PUSH CX
PUSH DX
PUSH ES

;--fro [FIBuf] with 192 hex O's
MOV AXDS Make ES = DS
MOV ESAX
MOV CX95 ;max number of words
MOV BXOffset FIlBuf ;pointer to ASCIIZ str
XOR AXAX ;hex O's to AX register
MOV [BXj,AX ;0 to first word of W
MOV DI,BX ;DA - pointer to next
INC Di ;pt to nrt word
INC DI
MOV SI,BX ;SI - ptr to hex 0's
CLD ;auto Inc Dl and Sl
REP MOVSW .0 sting with O's
CLC ;cler carry flag
POP ES
POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP CLEARFILBUF

Clear Percentllte variables.
Input = None
Output = None 192 hex 0 to [PenCnt]
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PROC CLEAR PERCNT
PUSH AR
PUSH BX
PUSH CX
PUSH DX
PUSH ES

;---11 [F( with 12 hex O's
MOV AXDS Make ES - DS
MOV ESSAX
MOV CX,96 ;mex number of words
MOV aX.Ofset PerCnt ;polrter to ASCIIZ str
XOR AXAX ;hex 0's to AX register
MOV [AX I to first word ofstr
MOV DI,BX ;DI - pointer to ned
INC DI ;ptr to nex word
INC DI
MOV SI,BX ;SI - pat to hex O's
CLD auto Inc DI and S
REP MOVSW sftring with O's
CLC ;clear carry flg
POP ES
POP DX ;restore registers
POP Cx
POP BX
POP AX
RET

ENDP CLEAR PERCNT

Read a variable for each ID number Into DOS memory block
Input = None
Output AX - No of varlables to sort

Carry flag If DOS ewor
VVarSeg] = srting segment address for variable block.

NOTE: Offset for each variable are computed from the loop counter.
BX - stores offset ptr In memory blk or No of variables found.
DX - tores offsetIn [FBu (loop count x 3)

PROC READ VAR
PUSH iX
PUSH CX
PUSH DX
PUSH DS
XOR AXIAX ;zero AX
MW BAX ;e tion pointer
CMP [VarSeg],AX ;s Vareg assigpned?
JZ RVR9 ;If not assigned go on

;-cowput offset In [FIBuf]
MOV A)XCX ;loop counter to AX
MOV AHAL ;save number In AH
SHL ALA ;counter x 2
ADD ALAH ;+ orgcounter tlmes3
XOR AHA- ;convert to 16 bits
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MOV CXOftst FPBuW ;art of d Me bulet
ADO AXCX ;add bufter to staut
MOV DXAX ;swe offeut in [Fill"
CALL GOTOTOP ;feet ile pointer
JC RVRO ;e on DOS eaor

;-st deaault ID sti to ASCII zwos
MOV DI,Ofset ID ;pr to tring to M
MOV AX,3030h ASCII zwos
MOV DIAX ;place 19 two bytes
XOR AH,AH ;zero - end oftvrng
INC DI ;advance string ptr
INC DI
MOV [DIJAX ;ASCII 0 and hex o

;---locate ID number in the data fU
RVR1: CALL CLEAR FILBUF ;hex O's to Uie buer

CALL READ LIUE ;1 lne from daa Uie
JNC RVR2 ;not EndKf e
MOV AL.,OFFH ;mark EndOfFle true
MOV [EOF.AL ;<> 0 , True

;---is this a '000' daa Hine?
RVR2: MOV CX,3 ;loop courier

MOV DI,Oflset ID ;ptr to ID number
MOV SI,Offst FIBu4 ;ptr to data Uie line
CLD ;auto inc DI and Si
REPZ CMPSB ;are the bytes - ?
JZ RVR5 ;slip I ID - 000'

;-is this an ID number line?
MOV SIOffst FEBuf ;ptr to dta Uls ,ne
MOV CX,3 ;loop counter

RVR4: MOV ALjSI] ;get first byte
CMP AL,'0' ;is It < ASCII 0
JC RVR5 ;I Yes reed nut line
CMP AL,':' ;is It a digit?
JNC RVR5 ;X No read nod lne
INC SI ;pokt to nro byte
LOOP RVR4 ;check next byte

;----s this the EndOfline or a <spaces>?
;NOTE: this titer Is designed to allow errors Into the sorting array.

The CHECK DATA procedure will report lse W da values.
MOV SI,DX ;pr to buffer section
MOV AX,20o0h ;ASCII <space>, heK 0
CMP [•SAH ;i It a pce?
JZ RVR5 ;is ye Op vaable
CMP [SI].AL ;is It past EndOfA~w?
JZ RVR5 I yes sldp variable
CALL VAR TO BLK move varlable to block
INC BX ;ptr to nut word
INC BX

;--Is tis the lM line ?
RVR5: XOR ALAL ;zero AX register

CMP AL,[EOF] ;is EndOfFle TRUE?
JZ RVR1 ;False - get nrt line
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RVRW MOV AXBX murn no od varables
SHR AXI ;number of va found
CLC ;cew am ftg
POP DS
POP DX ;reatom registers
POP CX
POP BX
RET

ENDP READ VAR

Mioe twobyt ASCII number In data file to mieory [VarSeg]
Inpiut - BX Offet in [VarSeg]

DX - Ofet In [FIiBu
* Output- None
PROC VAR TO BLK

PUSH AX
PUSH BX
PUSH CX
PUSH DX
PUSH ES
MOV AX[VarSeg] ;pr to bae of membik
MOV ESAX ;ES set to memory bik
MOV SI,DX ;ource poiner
MOV DI,BX ;desnatton poiner
INC DI ;tp first word
INC D1
MOV AL.'S' ;check for rounding
CMP [SI + 2]AL round the number ?
JC VB1 I < 5 - no round

;-romund the number
INC SI ;poi to uni byte
INC BYTE PTR [81 ,advance units dlgi
CMP BYTE PTR [$1],':' ;istIa'9' + 1 ?
JNZ VTBO ;OK corninue

;---I over flow adjust both digits
MOV Al,'O' ASCII 0 to AL
MOV [SIJAL ;replace with zero
DEC SI ;pt tens digit
INC BYTE PTR [SI] ;advance tons digit
JMP SHORT VTB1 ;move rounded word

V'BO: DEC SI ;ptr to tens digi
;--copy word to menory for soing
VTB1: MOVSW

CLC ;deer cany lag
VTB2: POP ES

POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP VAR TO BLK
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;---Sort the Word Variables In (SegVarJ.

InpA- AX - mutof word varlables.

Note: ti roumti reasmign the DS and ES reis to [SW]
Special Note: It does not sort the nrat word of [SegVarl so

;mnldn variables be*n at (SeaVanr + 2 Ofs•t and
go to (2 x nmbers ound) Ofset

; This sort Is baud on the folowing TPASCAL procedure:
PROCEDURE Sort; {A Shell Sort)
VAR

Gap,J : Intege,
Ternp: stlng[13];
Ternplo : Integer,

; Gap: - MaxRec Div 2;
; While gap > 0 Do

Forl : (Gap+ 1) to MaxRec Do
* Begin
; J:- I-Gap;
; While J > 0 Do

* ~Begi
If A[J] > A(J+Gap) then

* Begen
; Temp: AIJ];

AIJI :- A[J+Gap];
; A(J+Gap] :- Temp;
; J:= J-Gap;

End
lse J:- 0;

; End;
End;
Gap :-Gap DIV 2;

End;
End;
The folow registers hold the above variables:
AX - Gap; BX - J; CX) -I; DX = MaxRec; and BP - temp storage

PROC VAR SORT
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
PUSH DS
PUSH ES
PUSH BP
MOV DXAX ;store MaxRec in DX
MOV AX.VarSeg) ;get Index bas segment
MOV DS,AX ;reassign the DS & ES
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MOV ESIAX ;to ptr to the lndex
XOR maBx zero bufer pokter
MOV AXA2020h two spimm to pad
MOV I[XIx .- t two unusd bytes
MOV AX.DX ;Gap - MaRec
SHR AXI ;Gap - Gap Div by 2

VARSI: CMP AXO -when Gap - 0 W&
JLE VARS4 ;W&iI <- 0
MOV CXAX ;I Is stored In CX
INC CX ;I - Gap + 1

VARS2t. MOV BXICX ;J in BX
SUB BXAX ;J - I-Gap
JZ VARSP ;Sp IJ - 0
JC VARS3 ;sldp I J Is < 0.
CALL COMPARE VAR ;repet urd J - 0

VARS3:INC CX ;I I + 1
CMP DXCX ;Is < or - MaxRec
JNC VARS2 ;If yes then loop.
SHR AXI ;Gap - Gap Div by 2
JMP SHORT VARS1

VARS4: POP BP ;restore registers
POP ES
POP DS
POP DX
POP CX
POP BX
POP AX
RET ;sot Is complete.

;---Campre and swap words I needed.

Input = AX - Gap; BX - J; DS & ES point to the be of indexflle.
Output - (none) Items swaped In memory N needed

PROC COMPARE VAR
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV DXAX ;sae Gap in DX
Compare the first 2 bytes of each pointer

COMVI: MOV BP.BX ;save J in BP
ADD AXBX ;AX - J + Gap
SHI. AXI ;ptr to J+Gap in mom
SHL BX,1 ;ptr to J In mere
CLD ;auto-Inc SI, DI
MOV DIAX ;ofist of J + Gap
MOV SI,BX ;ofset of J
MOV CX2 ;byte counter
REPE CMPSB compare strings
JLE COMV3 ;ex I < or -.
Swap the 2 bytes of Indeu record Ifstrig A > strng A+Gap
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MOV DIAX ;offuoJ +Gap
MOV SIMB ;offset of J
MOV AXý[Sj ;read word each str.
MOV BX,[DI
MOV ISII.BX ;write word each sty.
MOV (DIIA
MOV AXDX ;restore gap to AX
MOV BXBP ;restore Jto BX
SUB BXAX ;J -J -gap
JZ COMW ;xi NkJ -0.
1JNC COMV1 cortinue N J > 0.

COMV3: POP DX ,restore registers,
POP CX
POP BX
POP AX
RET ;retumn to ShiN -Sort

ENOP COMPARE-VAR
ENDP VAR-SORT

Copy first."at median, 25th and 75th percentiles the [PerCrt] data stringI.
Input - AX - Number of variables found

Round AX to and even number - ptr to 50% 50/2 25% 50%+25% -75%
* ~CX - loop courter (to compute whc variable)

8(counter-1) + 5 - position In PerCrt
Output - Median and 25% and 75% stored In [Pe.CnitI

PROC STORE VAR
PUSH AR
PUSH BX
PUSH CX
PUSH DX
PUSH ES
MOV DXAX ,save number found

;--compute offset In Per~rt butler baed upon loop courter
DEC CX loop Court -1
MOV AXCX mcounter -i to AL
MOV CL.10 mrultlpller
MUL CL ;AX -ALtimeul10
ADD AXIS ;offsst for median value
MWV BX, Offset Parcrt ;be&i of var sutrn
ADO BXIAX ;BX- ptr to mad varable

MOV A(Vareg] base of memvory block
MOV ESIAX ;ES pitr to block aeg

;--got the low"
MWV DI,2 ;pIt to lowest score
MOV AX,[ES:DIJ ;go lowest score
MOV ["X,AX ;store lowest score,
INC BX advncew [percrtl
INC BX vaod poirter.

-gtthe hNiest
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MOV AX.DX ;get 50% ptr
SHL AX.1 ;mretlay by 2
MOV DIAX ;ptr to hlgNo score
MOV AX,(ES:DII ;ge last score
MOV [IMAX ;store Is score
INC DX ;advance [percrti
INC DX mrd poiner.

;---ge the 50%
TEST DLOlh ;W the number even?
JZ STV1 ;i Yes goto nt teet
INC DL ;If NO male It even

STY1: MOV D(IOX 5Am ptr
MOV AX.[ES:DIJ ;get 50% value
MOV [DXIAX ;store 50% value
INC BX ;advwace [percut]
INC BX vord pointer.

;--ge the 25% and 27%
MOV AXDX ;restore 50% ptr
SHR AX.I ;50%/2 ,,ptr to 25%
TEST AL01h ;js the number even?
JZ STV2 A Yes goto nrot test
INC AX ; NO make It even

STV2: MOV DIAX ;25% pIrn DI
ADM DXAX ;75% pa in DX
MOV AX,[ES:DI] ;get 25% value
MOV [BX],AX ;srowe 25% value
INC BX ;advance [percrt]
INC BX word ponter.
MOV DI,DX ;75% pI to DI
MOV AX,[ES:DI] ;get 25% value
MOV [BXI,AX ;sroe 25% value
CLC ;clmr carry flag
POP ES
POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP STORE-VAR

Inp t- none; oututx . none

PROC RANK WAIT MESS
PUSH AX
PUSH BX
PUSH CX
PUSH DX

;--pleas wakt message to screen.
XOR AXAX ;dewr menu area
CALL MENU BOX
MOV CL,wCor ;save original atti
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MOV AL. rWaming] viming color
MOV [ColorIAL ;s80 cowo
MOV AX.01O0h ;raw 3/Cal 12
CALL GOTOYX ;ss cursor
CALL CSTR OUT ;d*py wanin
db Peai wa ........ Ranking the data fie: '.0
MOV AX Ofset Fl"e
CALL DSTR OUT
CALL CSTR-OUT
db 11.0
MOV [Color],CL ;restore WOW aad
CALL HIDE CUR
CLC
POP DX
POP CX
POP BX
POP AX
RET

ENDP RANK WAIT MESS

Input - AX - number of scores
SCX - loop court 16 - columns 499-51
; 15 - columns46-,48 etc
* Output - message to the screen
PROC PROGRESS MESS

PUSH AX
PUSH BX
PUSH CX
PUSH DX

;-please wait message to screen.
MOV BXAX ;inve no. of scores
MOV DL,[Color] ;save original am
MOV ALIMonu] ;menu cOlo
MOV [Color,AL ;set color
MOV AX,0108h ;raw 3/Col 12
CALL GOTOYX ;set cursor
CALL CSTR OUT display waning
db 'Plea• walt ...... Rankg '%0
MOV AXBX restore no. of scores
CALL BIN OUT,
CALL CSfI OUT
db scares in columns ',0
MOV AXCX ;loop court to AX
SHIL AXI ;muipNf by two
AMO AXCX AX - 3#oop couwt)
INC AX
CALL BIN OUT
CALL CST• OUT
db 'and',U
INC AX
CALL BIN OUT
CALL CST-OUT
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MOV (Codor).DL ;restore ornl6* &Wl
CALL HIDE CUR

POP DX
POP CX
POP BX
POP AX
RET

ENOP PROGRESS-MESS

Cokends of sort for out of bound~s data.
lnpi - AX -Numberof variables found
O" O*i- carryftg- abortrmnkln

* ~EndKfArray - Offset AX x 2
* BeginiOlArrey - Offset 2

;Note: The second byte of out of bounds data maybe be rounded up one ASCII no.

PROC CHECK DATA
PUSH AR
PUSH BX
PUSH CX
PUSH DX
PUSH ES
SHL AXn l ;No. Xlow x2 -odo
MOV DIAX ;to EndOOesrray
MOY AX,(VarSegJ ;bm of memory block
MOV ESIAX ;ES ptr to block egg
MOV A.QES:DI] get eW value
MOV DXAX ;uave vaue In DX

;-os endoharray value ag othn W50?
CUP AL,'B' Al digb > 5
JNC CDK3 X Ythn eror
CUP AL.'S' JsI W5?
JNZ CKD1i Js Yes check for '0,
CUP AH,'0' jIt- 0
JNZ CDK3 XM NO the eamo
JMP SHORT CKD2

CKD1: CUP AH,':' Ai dogf > 9
JNC CDK3 Xl Yes the erro

;-sbeginofuray value lees than 1'Ur?
bKD2: MOV D1,2 31o Begin1fray

MOV AX, [ES:DIj get en value
MOV DXAX ;uave value In DX
CmP AL'61' ;Is dlg < '?
JC CDK3 ;I Yes then eror
CMP AH,5' ;As k - '0'?
JNC CDK4 ;I NO then nrorm

-- report d;ta error
CDK3: CALL DATA-ERR Y nform user of er
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CDK4: POP ES
POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP CHECK DATA

Inform usr of err found in the data fie.
Input CX - Loop counter (used to compute column number)

S DX - WORD th Is out of bounds
; OutIxp Carry fag - abort ranking
Note: The second byte of out of bounds dala maybe be rounded up one ASCII no.
A z'o line no. means the GET UNEyNO search fded. This should neer happen!
PROC DATA ERR

PUSH AX
PUSH BX
PUSH CX
PUSH DX

.----compute offset In [FiBuf]
MOV AXCX ;loop counter to AX
MOV AHAL ;save number In AH
SHL ALl ;counter x 2
ADD AL.AH ;+ org counter = times 3
XOR AHAH ;convert to 16 bits

INC AX ;change to I • ? form
MOV CX,AX ;CX = column no 1-?

CALL GET UNE NO ;line No. of error
JNC DAE1 ;BP = Word found
XOR AX,AX ;0 - line not found????

DAE1: MOV BX,AX ;BX = line no 1 - ?
MOV AL,Wamng] ;warnng color

MOV DL,[Color] ;save original color
MOV [Colr]AL ;set color
MOV AX,020Th ;raw 3/Col 6
CALL GOTOYX ;set cursor
CALL CSTR OUT ;display warning
db Daa Error in file: ",O

MOV S1, Offst ID + 1
MOV ABP

MOV [S1]AX
MOV AXSI
CALL DSTR OUT
CALL CSTR OUT ;display warning
db in line ",0

MOV AXBX
CALL BIN OUT
CALL CSTR OUT ;display warnfng
db ', column ',0
MOV AX, CX

G-21



CALL BIN OUT
CALL CSTR-OUT ;display wamnng
db . Pres Any Key. ".0
MOV [ColorJ.DL restore original color
CALL HIDE CUR
CALL ERR SOUND
CALL GET-CHAR
CMP AL.-Bh ,'s it the <ESC> key?
JNZ DAE2 ;I NO continue
CALL ESC YN X1 YES WInorm user
JC DAE3 ;carry flag = abort

DAE2: CALL CLEAR MESSAGE
CLC ;clear carry fag

DAE3: POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP DATA ERR

Locate a WORD In a given column of the data file.
Input - DX - WORD (looking for word orword + 1)

CX = Column counter (1 - ? Form)
Output - AX - Une Number (I to 9? form)

; BP - WORD found
Carry flag - no find

PROC GET UNE NO
PUSH BX
PUSH CX

PUSH DX
PUSH DS

CALL GOTO .TOP ;reset fie pointer
JC FDW4 ;exit on DOS error

;----assign buffer offset
MOV BX, Offset FiBuf
DEC CX ;column to 0 - ? form
ADD BXCX ;bx = buffer pointer
XOR CXCX ;zero line counter

MOV BP,DX ;store original value
DEC DH ;adjus for loop

FDWI: INC DH ;dx - search word + 0
CALL CLEAR FILBUF ;hex O's to fle buffer

CALL READ U.NE I line from data fie
JNC FDW2- ;not EndOfFle
MOV ALOFFH ;mark EndOfF1e true
MOV [EOF],AL ;<> 0 = True

;---is this the correct line?
FDW2: INC CX ;Inc line counter

CMP (BX],DX ;is this a match
JZ FDW3
DEC DH ;dx - search word - 1
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CMP [BXJ,DX ;is this a match
JZ FDW3

;---s thi the laM line ?
XOR ALAL ;zero AX register
CMP AL[EOF ;is EndOfle TRUE?
JZ FDWI ;False - get nod line
OTC ;cf - word not found
JMP FDW4 ;mark not found

;-.OK Word i found
FDW3: MOV BP,DX ;rtum WORD in BP

MOV AXCX ;Une number to AX
CLC ;dew carry lag

FDW4: POP DS
POP DX ;restore registers
POP CX
POP BX
RET

ENDP GET UNE NO

Input - none
* Output - carry flag = abort pinting
PROC ESC YN

PUSH AX
PUSH BX
PUSH CX
PUSH DX
CALL CLEAR MESSAGE
MOV CL, [Colo] ;store original Color
MOV AL4.aMing] vaning color
MOV [ColorAL ;aet color
MOV AXO2Oh ;row 3/Col 12
CALL GOTOYX ;set cursor
CALL CSTR OUT display warning
db 'Do you want to ABORT the ranking proces ?"
db 0 Y/N 8,o
MOV [CodorI,CL ;restore odginal color

ESYI: CALL HIDE CUR
CALL GET CHAR
AND ALODFh ftumn off bit 6
CMP AL,'N ;is It No?
JZ ESY4 ;If yes sl

ESY2: CMP AL'Y' ;is It Yes?
JNZ ESY3 ;I not contnue
STC ;9et carry flag - abort
JMP SHORT ESYS ;eadt

ESY3: CALL ERR SOUND
JMP SHORTESY1

ESY4: CALL CLEAR MESSAGE ;enpty message line
CLC ;clMear cf = continue

ESYS: POP DX
POP CX
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POP eX
POP AX
RET

ENOP ESCYN

;Ingwjcton for rank commaind.
lnpe - None

* Outpi - None

PROC RANK INSTRU
PUSH AX ;sav reglisers
PUSH BX
PUSH CX
PUSH DX
MOV AX.150h ;raw 21 ,coumn 0
CALL MENU BOX ;drew menm box
moY CL, (Camor ;get assigned color
MOV AL, [Menu] ;gst menu color
MOV [Color] AL ;ul menu color
MOV AXOlOAh ;raw 22.cokumn 12

*CALL GOTOYX
CALL CSTR OUT
db 'Press the < Esc> key to pause or cancel the
db 'ranldngofscorea.,,0
CALL HIDE CUR
MO~V [COlorJCL ;rmsor asgnww color
POP DX ;restors registers
POP CX
POP BX
POP AX
RET

ENOP RANK INSTRU

Append the [PerCntj sftrn to the data file.
Input m None
OUtpu= (Per~nt] variables to end of data fie.

PROC APPEND FILE
PUSH AX7
PUSH BX
PUSH OX
PUSH DX
PUSH ES
MOV AXIDS ;Make ES -DS

MOV ESAX
MOV MobXset PerCit

-place <return> and <line feed> beginnig of data sftrn
MOY AX,0$4Dh line feed & carry ret
MOV [BXI.AX place In data sutrn
INC BX
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INC BX
--- plce oa Id of '000' in daft string

MOV AX,'
MOV [BXIAX
INC BX
INC BX
MOV (IAL

;---place two (<return> + <In feed>) at end of sring
MOV BXOffaet Peort + 165
MOV AXGOAO~h ;lne feed & carry ro
MOV [BX.AX ;place In daft Stng
INC BX ;ptr to PeCnt + 103
INC BX
MOV eXWAX ;piacei n dtm Otn

--place fie poaner to the End of File.
MOYV BXFkI ] ;gst so horde
XOR CX.CX ;89 offset -0
MOV DXCX Aet ofiret 0
MOV AX,4202h ;st fie poiner no.
INT 21h ;et to End of Fie
JC APPI exit i error.

;---norm user If disk Is full
MOV AX,109 ;number of bytes needed
CALL IS FULL ;is room avallable?
JC APPI ; NO skp wrlte

;----Append 169 byte$ to the file.
MOV AX,4000h wvfte to No: func. no.
MO CX,s ;no. of bytes to write
MOV DXOfset PerCnrt ;ptr to data to write
INT 21h ,ft to the fle

;---No eror checking because nothng Is b I the write fabel
APPi: CLC ;cler can flag

POP ES
POP DX ;reetor registers
POP CX
POP BX
POP AX
RET

ENDP APPEND FILE

.CODE

;---Prkt a report for each ID number In the daa file.
Inpu w None
Output - None
BX - DOS tirer*cks + 25 seconds

PROC PRINT ALL REPORTS
PUSH AX ;save regitr
PUSH BX
PUSH CX
PUSH DX
CALL GOTO-TOP -e ptr to top of fie
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JC PRA5 ;exit on DOS rror
CALL PROGRESS MESSAGE ;doy b ar of progres
CALL PRINT INSft RUo oto o
CALL INITIALJZE-HP ;h to poriteraiemor e
JC PRA4 ;dIpitra

-gtDOS *er ticks
PRAi: MOV AHO function number

INT 1Ah get DOS diock ticks
MOV BXDX save ticks in CX
MOV AX,455 ;i8.2 ticks per second
ADD BXAX ;add 25 seconds
JC PRAI ;loop I over low

;-l-ocete neot ID number
CALL FIND DATA UNE ;locste Neod ID number
JC PRA3 ;Normal Exi EndOEFfe
CALL PROGRESS MESSAGE ;korm, user of progress
CALL PRINT TITLE ;print report header
JC PRA4 ;adk I printer error

;--print each dimension
CALL PRINT DIMI ;print dimnsion I
JO PRAM ;exit I priter error
CALL PRINT DIM2 ;print dimension 2
JO PRM4 ;dt IF printer erro
CALL PRINT DIM3 ;print dimension 3
JO PRM4 ;ad IF printer erro
CALL PRINT DIM4 ;print dimension 4
JO PRA4 ;exd I Printer error
CALL EJECT ;ejeW chart from HP
JO PRA4 ;ead I printer error

;-s25 seconds up yet?
PRA2: MOV AHO funcolon number

INT lAh vget DOS clock ticks
CUP DXBX ;has time run out ?
JO PRA2 ;11 not loop until done

;-4oop unti al graphs are primied
JMP SHORT PRAI ;go print nedt graph

;-ormsi exi pokin
PRA3: CALL RESTORE-HP ;reset to normal defaults

CLC ;normal exi
JMP SHORT PRA5
-aor point

PRM: CALL RESTORE-HP
STC ;abort or erro ex

PRA5: POP DX ;restore registers
POP OX
POP BX
POP AX
RET

ENDP PRINT-ALL REPORTS

;--Print a report for a user suplie ID number.
Input -None
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; outpu - Non,
PROC PRINT ONE REFORT

PUSH XX ;sawe registers
PUSH BX
PUSH CX
PUSH DX

-- get ID number
CALL GET ID
JC PRIS ;ad on <Esc> key

;---ocate 10 number In the dat fi
CALL LOCATE .locate ID Number
JC PRI5 ;xit I not found

;---prbt of a report begins here
CALL PROGRESS MESSAGE ;knomn user of progrm
CALL PRINT INSTRU ;display boWom bo
CALL INITIAZE-HP hp to portnrlt mode
JC PRI4 ;a I printer error
CALL PRINT TITLE ;print report header
JC PRI4 ;exi I printer error

;-prin each dimension
CALL PRINT DIM1 ;prit dimension 1
JC PRI4 ;mi N printer error
CALL PRINT DIM2 ;prnt dimension 2
JC PRI4 ;adt I printer error
CALL PRINT DIM3 ;prlt dimension 3
JC PRI4 ;ad I printer error
CALL PRINT DIM4 ;prrt dimension 4
JC PRI4 ;exi I prnter error
CALL EJECT ;eet chart from HP
JC PRI4 ;exi I printer error

PRI3: CALL RESTORE HP ;rnest to normal delaults
CIC ;normal ad
JMP SHORT PRIS

PR14: CALL RESTOREHP
STC ;abort or error eAi

PR15: POP DX ;reetore registers
POP Cx
POP BX
POP AX
RET

ENDP PRINT ONE REPORT

;---Prlt positive dimension number 1 on an HP lser.
, Inlu - None
Output- Cry flg = abortpnln

PROC PRINT DIMI
PUSH KX ;save registers
PUSH BX
PUSH CX
PUSH DX

;---pdrn - name
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MOV AXOBO ;row/coa hex
CALL HPGOTOYX ;sat poIfon
JNC P10 I! on error conntus
JMP P13 ;exfton prktersror

;--s this a POS or NEG dimensiom?
PlO: COp BYTE PTR [Report],0 ;gt tye of repo•t

JZ P1 1 ;lump I postwe
MOV AXOgsat Negl ;ptr to deralmeet Or
JMP SHORT P12 ;jurp to prlt the str

Pi1: MOV AXOlset Posl :pi to powIve Mr
P12: CALL PRINT STRING ;prit the wrn

JC P13 ;exI on printer ror
;---draw cht ousine

MOV AX,0W2h ;row/cd hex
CALL HPGOTOYX ;80 poeson
JC P13 ;exm on error
MOV AXOfiet Box ;plr to draw box stng
CALL PRINT STRING ;draw the dim box
JC P13 ;exa on prnler error

---- chart percentle for soft peers, superiors and subordinates
MOV AX.A30h ;row/col of '1' hex
MOV BXO,,set PerCrt + 5 ;ptr to self data
CALL CHARTRANGE-L ;draw shaded arm
JC P13 ;ext on error
CALL CHART PERCENTILES ;draw the data
JC P13 ;exit on error
INC AH ;raw to peers
MOV BXOffset PerCut + 45 ;pr to peers data
CALL CHART RANGE D ;draw shaded area
JC P13 exdt on error
CALL CHART PERCENTILES ;draw the data
JC P13 exit on error
INC AH ;row to superiors
MOV BXOffset PerCit + 85 ;pr to superiors data
CALL CHART RANGE L ;draw shaded area
JC P13 ;ext on error
CALL CHART PERCENTILES ;draw the data
JC P13 ;exit on error
INC AH ;row to subolrdknates
MOV BXOffset Per•rt + 125 ;ptr to subordinates
CALL CHART RANGE D ;draw shaded arem
JC P13 ;exit on error
CALL CHART PERCENTILES ;draw the data
JC P13 ;exit on error

;---dch pokirs for self, peers, superiors and subordinates
MOV AX.OA30h ;resore row/col oi '1'
MOV BXOffet FIBuf + 3 ;ptr to self point
CALL CHART POINT ax-stan row/col
JC P13 ;ext on error
INC AH ;row to peers
MOV BXOffset FiBuf + 15 ;ptr to self point
CALL CHART POINT ;ax-starti row/col
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JC P13 scdt on eaor
INC AH ;row to superlors
MOV BXOs•eIFBl + 27 ;ptr to UK poi
CALL CHART 'POINT ;ax-ouui0 row/cor
JC P13 ;sd on err
INC AN ;row to subordintes
MOV BXOftstFiu + 30 ;PtrtoNOWpot
CALL CHART POINT a-wain row/Coo
JC P13 ;a*i on eor

;-check I to as I any specw messages need to be iedn
* NOTE: to be complWd at a later date.

CLC clear carry Mg
P13: POP DX resto regisers

POP CX
POP BX
POP AX
RET

ENDP PRINT DiMi

;--Pripostive dimenon number 2 on an HP laser.
S InpX None

* Ouput -Cary lag -abort prkng
PROC PRINT DIM2

PUSH XX ;save regite
PUSH BX
PUSH CX
PUSH DX

-print dimension rnme
MOV AX,130eh ;row/col hex
CALL HPGOTOYX ;sWt poelton
JNC P20 ;I on error continue
JMP P23 ;ext on printer error

;--s this a POS or NEG dimenskms?
P20: CMP BYTE PTR [Report],0 got type of report

JZ P21 ;Jump I posve
MOV AXOlset Neg2 ;ptr to deralmert s
JMP SHORT P22 ,Jurp to print the s

P21: MOV AXOflet Poe2 ;pr to poSitve si
P22: CALL PRINT-STRING ;prkt the sirn

JC :W ;exi on printer error
;----draw chart ouf1n

MOV AX,1022h ;row/col hex
CALL HPGOTOYX ;s positon
JC P23 ;exit on error
MOV AXOfset Box ;1pr to draw box string
CALL PRINT STRING ;draw the dim box
JC P23 exi; on printer enor

;-char percenle for asf peerm supeior and subordinates
MOV AX,1230h ;row/cd of'l' hex
MOV BX,Onfet Perit + is ;ptr to self data
CALL CHART RANGE L ;draw shaded area
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JC P23 acd on error
CALL CHART PERCENILES ;draw the data
JC P;3 ;cdon eaor
INC AN ;row to peers
MOV BXOftst PewC + 55 ;tr to peers data
CALL CHART RANGED ;draw shded arm
JC P23 aM on esnor
CALL CHARTPERCENTILES ;draw the dat
JC P23 ;mckon eaor
INC AH ;row to superlom
MOV BX.Oftst PeoCi + 96 ptr to superiors def.
CALL CHART RANGEL ;draw sheded area
JC P23 exion eaor
CALL CHART-PERCENTILES ;draw the data
JC P23 as on eror
INC AH ;row to suborditbug
MOV BXOllst PerCrt + 135 ;ptr to sbordinate
CALL CHART RANGED ;draw shaded area
JC P23 m;I on error
CALL CHARTPERCENTILES ;draw the data
JC P23 ;"c on aeror

;--chat poirte for self, peers, superiors and subordkin
MOV AX1230h ;restore row/col of '1'
MOV BXOf.set FIBul + 6 ;ptr to se pokt
CALL CHART POINT ;ax-mtng row/cal
JC P23 mit on error
INC AH ;row to peers
MOV BX.Offset F1Bi% + 18 ;ptr to self poi
CAL CHART POINT ;ax-artng row/cd
JC P23 ;mi on enor
INC AN ;row to superiors
MOV BXOffat FIBuf + 30 ;ptr to sell pokit
CALL CHARTPOINT ;ax-Ust row/col
JC P23 ;ex aon eror
INC AN ;row to subordite
MOV BXOffet FIBul + 42 ;ptr to sel PO
CALL CHART POINT axustatng row/col
JC P23 ;ei on error

;----check N to see I any special messges need to be pdnWed.
NOTE: to be compleWd at a later dte.

CLC ;clr cany fag
P23: POP DX ;rutore registers

POP CX
POP BX
POP AX
RET

ENDP PRINT DIM2

;---PrIt positive dkiwmion number 3 on an HP laser.
Input- None
O;puut - Cary fag - abort pr•tn
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PROC PRINT DIM3
PUSH Aic ;sa" regionr
PUSH BX
PUSH CX
PUSH OX

;--....kt -in nmrno
MOV AXIBOeh ;rwv/ccd hex
CALL PGO`TOYX .st poelton
JNC P30 ;X on arr coruooirm
JMP P33 ;adf on ~de eamo

;--lo tft a POS or NEG dimono?
P30: CMP BYTE PTR (Rpo],O ;get type d report

JZ P31 ;jump I positive
MOV AXOefts NaS ;p1r to deraknu t str
JMP SHORT P32 Ju.M to prkt the ar

P31: MOV AXOseIt Po*3 ;ptr to pou" w
P32: CALL PRINT STRING oprint the err

JC P3 - ;od an prr eror
---dr chart ouine

MOV AX,1822h ;row/col hex
CALL HPGOTOYX ;mu poeton
JC P33 ;ex- on error
MOV AXOffet Box ;pr to draw box trg
CALL PRINT STRING ;draw the dim box
JC P33 ;ad on printer error

;-chart percrte for sea peers superlors and subordne
MOV AXlA30h ;row/col of '1' hex
MOV BXOffst PerCnt + 25 ;ptr to serf dda
CALL CHARTANGEL A;dmw sladed area
JC CRRG ;exM on error

CALL CHART-PERCENTILES ;draw the date
JC P33 ;eit on am
INC AH ;row to peers
MOV BX,Olfset Perlnt + 66 ;pr to peem data
CALL CHART RANGED ;draw shaded arm
JC P33 ;ext on eaor
CALL CHART-PERCENTILES ndraw the de
Jc P;w& an rror
INC AH ;raw to superiors
MOV BXOfftst Perm t + 106 ;ptr to supeior data
CALL CHARTRANGE. A;draw shaded area
C C HTA E ei on error

CALL CHART-PERCENTILES e drw the dero
JC P;" on ero
INC AH ;row to sbordirate
MOV BXOfst PeCnt + 145 ;pitr to sbordInates
CALL CHART RANGED ;oraw error d are
JC P33 ;ad on wroi
CALL CHART PERCENTILES ,draw the daet
JC P3;e n error

;---chart points for slf, peer superors and subordinates
MOV AXIA3Oh restore row/col of 'I'
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MOV BX, OUMFUlW + 9 ;ptrtosMpoint
CALL CHART POINT ;ax- lartwng rw/col
JC P33 ;xd on emo
INC AH ;rawto peers
MOV BXOfuut P1 + 21 ;jr to sell point
CALL CHARTPONT ax- starting row/col
JC P33 ;or on rror
INC AN ;row to amperiors
MOV BX.OltsFUui + 33 ;ptrto90fpoint
CALL CHARTPOINT ax-slartJn row/coi
JC P33 ;exit on orror
INC Al ;row to subordinates
MOV BXOftF uFl + 45 ;ptrtoselfpoint
CALL CHARPOINT axwstarting row/col
JC P33 exion error

-check I to sn I any specil messages need to be prnted.
NOTE: to be completd at a lWar date.

CLC ;clear carry lag
P33: POP DX ;restors registers

POP CX
POP BX
POP AX
RET

ENDP PRINT DIM3

;--Print positive dimension number 4 on an HP laser.
Input - None

* Ou4M - Cary fag - abort puthn
PROC PRINT DIM4

PUSH X( ;rove registers
PUSH BX
PUSH CX
PUSH DX

;---print dimension nsne
MOV AX,2308h ;row/col hex
CALL HPGOTOYX ;st positon
JNC P40 ion error continue
JMP P43 ;ad on printer error

;--i this a POS or NEG dimensions?
P40: CMP BYTE PTR [Report],0 ;get type of repout

JZ P41 ;Jum I pos
MOV AXOf.st Neg4 ;ptr to deralment Wr
JMP SHORT P42 ;jumnp to prnt the str

P41: MOV AXOfist Pos4 ;ptr to positive Mr
P42- CALL PRINT STRING ;prkt the string

JC P43 ;adi on pinter error
;----draw chart outine

MOV AX,2022h ;row/col hex
CALL HPGOTOYX ;set poskon
JC P43 ;aod on error
MOV AXOfIset Box ;ptr to draw box string
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CALL PRINT STRING ;draw the din box
JC P43 ;eadf on pftw ewror

;-ctwt percentle for aelsk peer superors and ubdk
MOV AX,2230h ;raw/col of '1' hex
MOV IXOf•st PerCt + 35 ;ptr to sl data
CALL CHART RANGEL ;draw shaded aea
iC P43 ;ad on error
CALL CHART PERCENTILES ;draw the data
JC P43 ;mi on eror
INC AH ;row to peers
MOV BXOfsst PwCrt + 75 ;pr to peem data
CALL CHART _RANGED ;draw shaded ares
JC P43 ;sd on error
CALL CHART PERCENTILES ;draw the de
JC P43 ;sxl on error
INC AH ;row to supeorors
MOV BXOfftsPorCat + 115 ;ptrto supero data
CALL CHART RANGE I ;draw shaded ares
JC P43 ;sxi on error
CALL CHART PERCENTILES ;draw the data
JC P43 ;ei on error
INC AN ;row to subordinates
MOV 8X,Offot PeoCrt + 155 ;ptr to subordnte
CALL CHART RANGE D ;draw shaded area
JC P43 ;emx on eror
CALL CHART PERCENTILES ;draw the data
JC P43 ;ei on error

;----chat pouts for self, pees superiors and subordinaes
MOV AX,2230h ;restore row/cal of '0'

MOV BXOffst FiBWi + 12 ;ptr to self poirt
CALL CHART POINT ;ax - statn row/cd
JC P43 ;exa on error
INC AN ;row to peers
MOV BXOIItt FiBuf + 24 ;ptr to sef point
CALL CHART POINT ;axatating row/cd
JC P43 ;exi on error
INC AH ;row to superiors
MOV BXOffsot FUBu$ + 36 ;ptr to self poit
CALL CHART -POINT ;ax-stang row/col
JC P43 ;ei on eror
INC AN ;row to subordinates
MOV BXOffat FIBuf + 48 ;ptr to self pot
CALL CHART POINT ;ax-smfta row/cd
JC P43 ;et on error

;---check If to se If any specil meaages need to be prited.
NOTE: to be comltW at a later date.

CLC ;dear carry flag
P43: POP DX ;estore registers

POP CX
POP BX
POP AX
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RET
ENDP PRINT DIM4

.CODE

* -Seid ASCII aftrl to the LUne Prnter at port [LPT]
; nut- AX poiter to beonmln d rng In dat section

SCH - number ctflb I busy CL - storechar
Output -Carry lag -abort Windn

PROC PRINT STRING
PUSH X ;ao regsters
PUSH BX
PUSH cx
PUSH DX
MOV BXAX ;ptr to ASCII string
XOR CHCH ;zero loop counter

;--Check keyboard bulfer to see I the <Esc> key been presed?
PSI: MOV AX,0600h ;DOS functon # 6

MOV DLOFFh ,read char from key-
INT 21h ;board bulfer.
JZ PS2 ;NO key presed coeinue
CMP ALBh w I the <ESC> key?
JNZ PS2 XI NO cortinue
CALL PRT ERROR3 ;I YES Inform user
JC Ps8 ;carry flag - abort

;--g-t character to be sen to LPT port
PS2: MOV At,[(BX ;toad Char to send

CMP AL.0 IOtfs end of ~ing?
JZ PS8 ;I yes normal edL

;send character to assigned LPT port
MOV AH,0 ;BIOS function number
MOV DXLPT ;got LPT port assign.
INT 17h get port status
CUP BYTE PTR [Desug],0 ;is debug ON ?
JZ PM3 ;i NO goto nex tesW
CALL SHOW AH ;bltmap of AH to scren

;---te blt5ol8. 5 "b& 5 - 0then no power.
PS3: TEST AH,1oh ;1s printer powered up?

JNZ P5 ;OK < >0 goto next tes
CALL PRTERRORI ;display error message
JC P;8 carry lag - abort
CALL PROGRESS MESSAGE ;Inlorn user of progress
JMP SHORT PS1 ;send Sam char again

;---4est bit 4 & 6 oS. b4 - 1/O error, 6 - pdrnter out of paper.
PS5: XOR CH,!H loop counter to zero

TEST AHM28h J/O or out of paper?
JZ P6 ;I NO send char
CALL PRTERROR2 X YES tell user.
JC PS8 ;f - abort
CALL PROGRESS MESSAGE ;hnlonn user of progress
JMP SHORT PSI- ;send same char again

G-34



;---te bit lof8. Ifbilmthn I prdntertmn*-oI
P8: TEST AH.01 ja pitn tln~ e-ou.

iZ PS7 ;iNO undno dctw
CALL PRT ERROR4 ;Wnorm user or tnmeout
JC P8- :cf = abort els
CALL PROGRESS MESSAGE ;iftorm user of progress
JMP SHORT PSi ;swd irne ,- again

PS/: INC BX ;point to nst chOr
JMP SHORT PSI ;loop urd fitnid

PS: POP DX ;reore registers
POP CXPOP eX
POP AX
RET

Input - nom
Ootap* - carry fag = abort prktg

PROC PRT ERROR1
PUSH AX
PUSH BX
PUSH CX
PUSH DX
CALL CLEAR MESSAGE ;empty nessage line
MOV CdColor] ;*ore og Color
MOV AL.[Waml*ng vwrin color
MOV [Colr],AL ;st color
MOV AX,020h ;raw 3/Col 12
CALL GOTOYX ;ad cursor
CALL CSTR OUT display warning
db 'Printer-Is off line. Do you want to try again ?"
db •Y/N ",0
MOV [Color].CL ;regore o colo

PREI: CALL HIDE CUR
CALL ERR SOUND
CALL GET7 CHAR
AND AL,5Fh turn off bbs 6 & 8
CMP AL,'N' ;s It No?
JZ PRE4 ;I yes &%d

PRE2: CMP AL.. ; It Yes?
JNZ PRE3 ;I not continue
CLC ;dear carry lag
JMP SHORT PRE5 m;i

PRE3: CALL ERR SOUND
JMP SHORT-PREt

PRE4: CALL CLEAR MESSAGE ;empty nemge line
STC ;s8 carry g

PRE&: POP DX
POP CX
POP BX
POP AX
RET

ENDP PRT-ERROR1

G-35



Input - none
S Output-. eAw f -.abort priing
PROC PRT-ERROR2

PUSH AX
PUSH BX
PUSH CX
PUSH DX
CALL CLEAR MESSAGE
MOV CL.ICo&r) ;gore orgna Color
MOV AL[Wamfngj] vmnk color
MOV lColor)L ;AL color
MOV AX,0207h ;row 3/Col 12
CALL GOTOYX ;A cursor
CALL CSTR OUT ;diplay wamri
db a Pri4e Error. Check the paper. Do you wart to cornnue ?
db VY/N 8,0
MOV [Color),CL ;restore orginal color

PRR1: CALL HIDE CUR
CALL ERR 86UND
CALL GET-CHAR
AND ALS"Fh ;turn of b 6 & 8
CMP AL'N' ;is It No?
JZ PRR4 ;lf yes exit

PRR2: CMP ALY' is It Yes?
JNZ PRR3 ;lf not continue
CLC ;dear carry flag
JMP SHORT PRR5 ;ex6t

PRR3: CALL ERR SOUND
JMP SHORT-PRR1

PRR4: CALL CLEAR-MESSAGE ;empty message line
STC ;set carry flag

PRRS: POP DX
POP CX
POP BX
POP AX
RET

ENDP PRT ERROR2

Input- none
Output carry lg - abort prknng

PROC PRT ERROR3
PUSH - AX
PUSH BX
PUSH CX
PUSH DX
CALL CLEAR MESSAGE
MOV CLCc&r ;store org&n Color
MOV AL.[Warmng] J arnng color
MOV [Color),AL ;set color
MOV AXO20Bh ;raw 3/Col 12
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CALL GOTOYX ;st cursor
CALL CSTR OUT display warnng
db o you wt to ASORT the priit 1 uctiors ?
db - Y/N -.0
MOV [Color],CL :msore orin color

PEEl: CALL HIDE CUR
CALL GET CHAR
AND ALa,5h 'tum all b 6 & 8
(MP ALIN' A It No?
JZ PEE4 ; yes ad

PEE2: CMP ALN.Y ;Is It Yes?
JNZ PEE3 ;Xf not continue
STC ;st carry 1la - abort
JMP SHORT PFE5 ;elf

PEE3: CALL ERR SOUND
JMP SHORf PEEl

PEE4: CALL CLEAR-MESSAGE ;empty message lmne
CLC ;cleer cf d continue

PEE5: POP DX
POP CX
POP BX
POP AX
RET

ENDP PRT ERROR3

Input - none
Output - carry lag - abort pring

PROC PRT ERROR4
PUSH AX
PUSH BX
PUSH CX
PUSH DX
CALL CLEAR MESSAGE
MOV CL [color] ;store origiria Color
MOV ALIWarnln] V'warnn color
MOV [Color]AL ;Wg color
MOV AX,0207h ;raw 3/Col 12
CALL GOTOYX ;set cursor
CALL CSTR OUT dispay wanVng
db Prlnter Tme-uo. Press any key to try again or <Eac>
db "to abort. ,0
MOV [Colorl,CL ;resore orgInl color
CALL HIDE CUR
CALL ERR SOUND
CALL GET-CHAR
CMP ALlh ;ls It <Esc>
JNZ RPPI ;11 yes exit
STC ;sa carry flag = abort
JMP SHORT RPP2 md;

RPP1: CALL CLEAR MESSAGE ;empty message line
CLC ;dear cf - corntnue
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RPP2: POP DX
POP GX
POP BX
POP AX
RET

ENDP PRT ERROR4
ENOP PRINT _STRING

oal the nod ID dats 1mb In the go.
Input None

Ot CarryFlag IfDO KXUr

PROC FIND DATA UNE
MUSH AX

PUSH BX
PUSH CX
PUSH DX
MOV AXDS
MOV ESIAX amsign ES - DS

;---st ddeaut ID string to ASCII zeros
MOV DIOfhet ID ;ptr to otrng to fill
MOV AX,3030h Awl zeroe
MOV [DII.AX ;pace 1st two bytes
XOR AH,AH eMo - and of stng
INC Dl ;advance sing ptr
INC D1
MOV [MIAX ;ASCIIO andhex

;--.locate ID number in the data fie
FRDI: CALL CLEAR FILBUF ;hex O's to file buler

CALL READ U-NE ;0 line from data file
JNC R1D2 ;not EndOIFke
MOV ALOFFH ;mark EMdfi true
MOV [EOF],AL ;<> 0 -, True

;--Is this a '000' data line?
FID2: MOV CX,3 ;loop counter

MOV DI,Offet ID ;ptr to ID number
MOV SI,Offst FBilI ;ptr to data file line
CLD autoinc DI and Sl
REPZ CMPSB ;are the bytes - ?
JZ FID5 ;tdp If ID - '000'

;--is this an ID number line?
MOY SI,Ofset FIBW ;ptr to dae ie line
MOV CX,3 ;loop counter

P1D4: MOV AL[SI] ;got firs byte
CMP AL,1'0 ;Is It < ASCII 0
JC PRD5 X Yes read next line
CMP AL,':' ; it a digit?
JNC I5 ;X No read next line
INC SI ;point to not byte
LOOP FI4 ;check next byte

;---copy ID to [ID] string 0-OW! Found Data Line
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MOV CXU$ ;number of bytes to move
MOV DIOf.Ce ID ;ptr to ID nuber
MOV SI.Ofst FWBL ;ptr to dtMe line
CLD ;au*o Inc Di and SI
REP MOVSB ;copy three bytes to ID
JMP SHORT FID6 ;Exit found

;.-.is this the las line ?
ADS: XOR ALA.. zro AX register

CMP ALI[EOF] ;s EndOfFie TRUE?
JZ FID1 ;FuN - get nomd lne
STC ;cay flag - None
JMP SHORT F1D7 ;,rtn EndOlFie

FIDS: CLC ;deer carry lag
FID7: POP DX ;retore registers

POP CX
POP BX
POP AX
RET

ENDP FIND DATA UNE

;---Prkt a tie on the HP laser.
Input None
Output - None

PROC PRINT TITLE
PUSH CX ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV AX,0321h ;row/col hex
CALL HPGOTOYX
JC PT5 ;exAt on printer error
MOV AXOffset Heder ;ptr Tid
CALL PRINT STRING ;string holds Bold ON
JC PT5 ;exit on printer arror
MOV AX,0508h ;row/col hex
CALL HPGOTOYX
JC PT5 ;exat on printer error
MOV AXOffet IDStr
CALL PRINT STRING
JC PT5 ;exit on printer error
CMP BYTE PTR [Report],O get type of report
JZ PT1 ;jump I posive
MOV AXOffset NegT ;ptr to deralment st
JMP SHORT PT2 ;Jump to print the srV

PTI: MOV AXOffset PosT ;pitr to powl"ve str
PT2: CALL PRINT STRING ;prnt the strng

JC PT5 ;ext on printer error
MOV AX,0563h ;row/col hex
CALL HPGOTOYX
JC PT5 ;exit on printer error
MOV AXOf•oet DTStr
CALL PRINT STRING
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JC PT5 ;sA on prlktamor
MOV AX,070@h ;row/col hex
CALL HPGOTOYX
JC PT5 ;xdt on Writer error
MOV AXOfuet DIStr
CALL PRINT STRING ;sftn holds Sold OFF
JC PT5 ;exk on pdrtr error
MOV AX,2822h ;row/col hex
CALL HPGOTOYX
JC PT5 ;exd on piier eror
MOV AX.Oftet nIdom ;bontom Wonrmson box
CALL PRINT STRING
JC PT5 ;uxd on prner eror

PT5: POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP PRINT TITLE

Is the data fo, report type and LPT port redy?
Inpiu - None
Otput - Carry flag I Not Ready.

PROC IS PRINT
PUSIT AX ;uave registers
PUSH BX
PUSH CX
PUSH DX

;-.Is Ille aetemd?
MOV BX,[F1Hd] ;get ge hande
CMP BXO ;As a fie open?
JNZ PRi
CALL FILE ERR
JMP SHORT PR4

;-were the percertles in the data fe?
PRI: MOV CL,[Ranked] ;are percentles set?

CMP CLO ;Is a type selected?
JNZ PR2
CALL RANK ERR
JMP SHOOT PR4

;-Wi the pinter on line?
PR2: CALL ON UNE

JNC PF
CALL LPT ERR

PR4: STC ;set error flg
PR5: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

ENDP IS PRINT
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Oto Ii- none

CALL. CLEAR MESSAGE
MOV ALfW fting) varning color
MOV CL.jColorI :sav orgnl" color
MOV I~lorI.AL ;W color
MOV AX.0207h ;raw 3/Col 8
CALL GOTOYX ;ad cursor
CALL CSTR OUT .d~pay warnig
db ' Prl*W Not On Urn! Check power or LPT assamlnmr'
db ' Preos Any Key. ',o
MOY (Colon ,CL ,reaore origina color
CALL HIDE CUR
CALL ERR SOUND
CALL GET CHAR
RET

ENDP LPT-ERR

Iflpt* - nome
Oupa-norie

ROCALL dt~m MESSAGE

MOV AL,(Wnlng)] maming color
MOV CL. (Color) ;sav or"gna color
mov [Color) AL ;adl color
MOV AX,020Th ;row 3/Col 8
CALL GOTOYX atcursor
CALL CSTR OUT ;dlsply warning
db 0 se the 'Rank comrmand to comptft the percerties.3
db 'Press Any Key. '.0
MOV [Color) ,CL ;resore original color
CALL HIDE CUR
CALL 'ERR -SOUND
CALL GET CHAR
RET

ENDP RANK-ERR

lnpt - nome
* OulpiA- none

PROC FILE ERR
CALL CLEAR MESSAGE
MOV AL.LWarnin VarNg" color
mov Ct4(ColorJ ;sav origna color
MOV (Colo)AL ;W color
MOV AX,020Th ;row 3/Col 8
CALL GOTOYX ;set cursor
CALL CSTR OUT ;dlsly warning
db Use the 'File' cormman to selecd a SLD data file.-
db 'Press Any Key. ',0
MOY [Color),CL ;resore ogial" color
CALL HIDE-CUR
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CALL ERR SOUND
CALL GErCHAR
RET

ENOP ILE ERR

; InpA- nor*
; Outpu ,a none

PROC PROGRESS MESSAGE
PUSH AX
PUSH BX
PUSH Cx
PUSH DX
MOV AL.[Monu ;menu color
MOV C~L[Col~rj ;smwe a 101 0i color
MOY ICoIotAL ;set color
MOV AX,0207h ;row 3/Cd 8
CALL GOTOYX ;W curmor
CALL CSTR OUT ;display string
db 'Plas wat ............ Printing report for ID Number: ',0
MOV AX. Ofset ID
CALL DSTR OUT
CALL CSTROUT dplyperiod
db '.',0 ;endOfSlng marker
MOV [Clorl,CL. ;retor oil color
CALL HIDE CUR
POP DX
POP CX
POP BX
POP AX
RET

ENDP PROGRESS MESSAGE

; nIrp - ASCII number stng in [ID]
; Output nore

PROC LOCATE MESSAGE
PUSH AX-
PUSH BX
PUSH CX
PUSH DX
CALL CLEAR MESSAGE
MOV AL.JMlS] ;menu color
MOV CL,[Color] move orgOwl color
MOV IColorlAL ;st color
MOV AX.0207h ;rw 3/Cd 8
CALL GOTOYX set cursor
CALL CSTR OUT ;dbpky stdrg
db 'Plesewait ............ Searching Mie for ID Number ',0
MOV AX, Ofat ID
CALL DSTR OUT
CALL CSTR-OUT ;display period
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MOV [CoIorjCL ;rsdor odgin color
CALL HIDE CUR
POP oX
POP CX
POP BX
POP AX
RET

ENOP LOCATE-MESSAGE

;---.Requt Priomr Port Stumu
Input - A Vn port In [LPT1 0-2

; Output• Cany Flag- pa not reedy
PROC ON UNE

PUSH AX ;smae registers
PUSH BX
PUSH CX
PUSH DX
MOV AX,0200h ;gt status function no
MOV DX.ILPT] ;•r to pne
INT 17 ;request status
AND AH,10h ;Is prkter ready ?
JNZ ISRI ;0 means priter error
STC ;set carry lag

ISRI: POP DX ;restore r'egiters
POP CX
POP BX
POP AX
RET

ENDP ON-UNE

;-Eject paper on HP laser.
Input - None
Output - None

PROC EJECT
PUSH AX ;save regsters
PUSH BX
PUSH CX
PUSH DX
MOV AxOfnt FFeed
CALL PRINT STRING
POP AX ;resore regiers
POP CX
POP BX
POP AX
RET

ENDP EJECT

;---Intiaize the HP laser.
Input - None
Output - None
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PROC NTIALIZEHP
PUSH AX move regisers
PUSH OX
PUSH CX
PUSH DX
MOV AXýOffst Ink
CALL PRINT STRING
POP DX *meore registers
POP CX
POP eX
POP AX
RET

ENDP INTIAUZE HP

;-Restre d lt *@asting to the HP laser.
Input - None
Outg - None

PROC RESTORE HP
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
CALL RESTORE MESS ;knntm user
MOV SI,Oft et ;ptr to ASCII , unt

;-ge" character to be sert to LPT port
RR1: MOV AL,[SIj ;oed Char to send

CMP ALSO ;isl end of s
JZ RR4 ;A yes normal exit

;-send charer to assigned LPT port
XOR AHAH ;0 = BIOS function No.
MOV DX[LPTI ;gt LPT port assign.
INT 17h ;send char to printer

;----4-bt 5l dS. If biS - Othen no power.
TEST AH,IOh Is printer powered up?
JZ RR4 :exit NO

;----ted b# I of B. Nf bit I - I then printer tkne..ou
TEST AH,01 ;Js printer time-out?
JNZ RR4 ;I YES then exit

;---ause 1/3 second or up to 1/6 second once each hour.
RR2: MOV AH,0 functlon number

INT Ah ;get DOS clock ticks
MOV BXYDX save ticks In CX
MOV AU3 ;18.2 ticks per second
ADD BXAX ;add 15 secords
JC RR2 ;loop aver low

RR3: MOV AHO funcon number
INT lh ;get DOS clock tcks
CMP DXBX ;has time run out ?
JC RR3 ;X not loop un done
INC Sl ;point to next char
JMP SHORT RR1 loop until finished

RR4: CLC
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POP DX restore registers
POP CX
POP BX
POP AX
RET

* r% If4nfone
Oupu a nore

PROC RESTORE MESS
CALL CLEAR MESSAGE
MOV Al.4Ma~uj ,nmm color
MOV O4.ColorJ msave origna color
MOV [ColorJAL ;adt color
MOV AX.02OAh ;raw 3/Col 8
CALL GOTOYX mot cursor
CALL CSTR OUT display warnln
db Roleseiwai..... while reseftft the
db 'HP Prknter. ',0
MOV (ColorI 'CL ;restore orignl color
CALL HIDE-CUR
RET

ENDP RESTORE-MESS
ENDP RESTORE HP

;--Pkac printer cursor In row/col poston
Iniput -AX -row/colIn hoc

* Output -None
PROC HPGOTOYX

PUSH AX ;savereies
PUSH BX
PUSH CX
PUSH DX
MOV BX~AX ;sav row/col
CUP AL,100 Ascol <c 100 ?
JC GOTI ;I yes Ok continue
XOR ALA!. A NO column - 0

GOTi: XOR AHAH ;zero to high byte
MOV CL,1O ;dlvsor to CL
DIV CL convert to decimal
OR AX,3030h convert to ASCII digit
MOV JColl AX ;save digit
MOV ALBH ;move row to AL
CMP ALI00 JlSrow <100 ?
JC GOT2 ;ff yes Ok contminu
XOR ALAL IE NO row - 0

GOT2: XOR AHAH ;zero, to high byte
MOV CLI1O ;d~sor to CL
DIV CL convert to decimal
OR AX,3030h convert to ASCII digit
MOV [Raw),AX ,sav digit
MOV AXOffst GoTo
CALL PRINT-STRING
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POP DX ,rtore registers
POP CX
POP BX
POP AX
RE1

ENDP HPGOTOYX

;----Show twe cor of the AH register to screen.
Usd for showing feedamck from LPT port using INT 7h cok
Input a- None

; Outipt-None
* Cded from: PRINT SrRING I [Debug) is ON

PROC SHOW AH
PUSH AX
PUSH BX
PUSH CX
PUSH DX

;---display contents of AH register In binary
MOV BLAH ;gve kpt in OX
MOV AX,0734h ;row/colm
CALL GOTOYX
CALL CSTR OUT
db 'low',O-
MOV MX8 ;loop counter

AHO: MOV AXBX
AND AXI ;zero all bit but fins
CALL BIN OUT
CMP CL5
JNZ AH1
CALL CSTR OUT
db I to 'O-

AHI: SHR BL.1
LOOP AHO ;loop 8 times
CALL CSTR OUT
db 'high',O
CLC
POP DX
POP CX
POP BX
POP AX
RET

ENDP SHOWAH

;---n-Iruictionm for the Print command.
Input - None
Outpti - None

PROC PRINT INSTRU
PUSH X ;save registers
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PUSH BX
PUSH CX
PUSH DX
MOV AX.1500h ;row 21.column 0
CALL MENU BOX ;draw menu box
MOV CLIc clr ;gt - color
MOV ALAMenuj ;gt menu color
MOV Cdor].AL met menu color
MOV AXI.OMh ;row 22,column 12
CALL GOTOYX
CALL CSTR OUT
db 'Pressmhe <Eac> keyto p•use or cnca the'
db 'priting ofrerpota'.0
CALL HIDE CUR
MOV [Colo].CL ;restor assigned color
POP DX restore registers
POP Cx
POP BX
POP AX
RET

ENDP PRINT INSTRU

;-----Find ID number In current open data file.
; Input - three digit ASCII number In [ID]

Output - Carry lag - not fund

PROC LOCATE
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV AXDS ;assign ES - DS
MOV ESAX
CALL GOTO TOP .fle ptr to BegOfFfe
JC SEAS ;exGt on error

;---locate ID number In the data 9e
CALL LOCATE MESSAGE ;Inform user of search

SEAl: CALL CLEAW FILBUF ;hex O's to fie buier
CALL READ UNiE ;1 line from detaole
JNC SEA2 ;not EndOf1i
MOV ALOFFH mark EndOfFe true
MOV [EOFIAL ;<> 0 - True

SEA2: MOV CX3 loop counter
MOV DI,Offet ID ;ptr to ID number
MOV SI,Offset FIBut ;ptr to data fie line
CLD ;auto Inc D1 and S1
REP CMPSB ;are the bytes - ?
JZ SEA7 X YES exit found
XOR ALAL ;zero AX register
CMP AL,[EOFJ Is EndOfF1l TRUE?
JZ SEA1 ;False - get next line

SEAS: CALL NOT FOUND ;irorm user not found
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SEAS: STC ;waMy g no tUound
SEA?: POP DX ;reaore regters

POP CX
POP BX
POP AX
RET

Input - none
; OuipuA - none
PROC NOT-FOUND

PUSH AX
PUSH BX
PUSH CX
PUSH DX
MOV CL.ICoorI ;orw odg Color
MOV AL...IWwn] -m i -o
MOV (ColorJAL mat color
MOV AX,0107h ;raw 3/Coi 12
CALL GOTOYX met cursor
CALL CSTR OUT ;disply warning
db 'The ID is not In current duaftle.
db 'Press any key to continue. ',0
MOV [ColorI,CL ;resore originl color
CALL HIDE CUR
CALL ERR "&OUND
CALL GETrCHAR
CLC ;dear d continue
POP DX
POP CX
POP BX
POP AX
RET

ENDP NOT FOUND
ENDP LOCATE

PROC ERR SOUND
PUSH AX
MOV AXOffet Beep
CALL SOUND
POP AX
RET

ENDP ERR SOUND

;--Prin a dMa point in the cimt
InPit - AX - Mrting row/cl of value I

; BX - Olet of drta value In FIIBu
Oiu4 - Cary ag - abort plntkig

; Noat: thi procedure Is used to plot all dMa pouts -V
;DX -= Ue hex value of polit
SCX - loop counter
; Note: poits are laded In wite the units digk in AH and tens in AL

G-48



PROC CHART POINT
PUSH A ;ame regmern
PUSH BX
PUSH CX
PUSH DX

-Mcursor at value 8l on the churt
CALL HPGOTOYX ; e
JC CPS ;oa on printer error

;-g vlue from 5.f data bufer
MOV AX" [X ;pobt v~u
CuP AXO)20h ;6 t <space>?
JZ CP7 ;lyeseat no error
CMP AXO A It EndOLUne?
JZ CP7 ;ye ext no eror

;---don It need roundkng
CMP BYTE PTR [BX 21,]5' ;round the number ?
JC CP2 ; < 5 - no round

;---round the number
CMP AH,'9' ;s unit digit - 9
JZ CP ;I Yes goo over fIlow
INC AH else advance units
JMP SHORT CP2 goto nuc test

CPI: MOV AH,'O' A It over flow
INC AL ;xample 29 to 30

CP2: AND AX,0CFCFh ;convet to hex
MOV DX..AX ;save number in DX
XOR CX,CX zero to loop counter
ADO CLDL ;gW term digit
JZ CP7 exit data error
DEC CX ;scale starts at I not 0
JZ CP4 If zero sftp tens
CMP CX.5 ;Js data In bounds?
JNC CP7 exit I out of bounds
MOV AXOffset NexINo ;pr to next temn sr

CP3: CALL PRINT STRING ;advance to neo tens
JC CPS ;oxv on printer error
LOOP CP3 loop untl tens = 0

CP4: XOR CX,CX ;zero to loop counter
ADD CLDH ;get units digit
JZ CP6 I zero sftp unit
CMP CX,10 ;is data in bounds?
JNC CP7 ;exit OIt of bounds
MOV AXOffset NextUn ;pr to next units sr

CPS: CALL PRINT-STRING ;advance to next unit
JCPC ;CTexit on printer error

LOOP CP5 ;loop urd unb - 0
CP6: MOV AX,•Offs Point Oltr to point string

CALL PRINT STRING ;pkot point in chart
JC CPa ;Gc on prter error

CP7: CLC
CPS: POP DX ;restore registers

POP CX
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POP BX
POP AX
RET

ENDP CHART-POINT

;--Pace the cursor in the disired poskon In the chart.
Input - AX - Data value to position cursor In ASCII form

; -p Cary lag - abort printing
; Note: this procedure more the cursor for n percetles
; DX atore hex value of point
; CX kloop counter
; Note: points are loaded In with the units digit In AH and tens In AL

PROC POSION YX
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
AND AX,OCFCFh ;convert to hex
MOV DXAX ;save number in DX
XOR CX.,CX ;zero to loop counter
ADD CLDL ;get tens digit
JZ PX5 ;I zero out of bounds
DEC CX ;beg. scaleatl notO
JZ PX2 ;if zero tip tens
CMP CX,5 ;is data In bounds?
JNC PX5 ;exit f outof bounds
MOV AXOffset NextNo ;ptr to next tens str

PX1: CALL PRINT STRING ;advance to next tens
JC PX6 ;exit on printer error
LOOP PX1 ;Ioop until tens - 0

PX2: XOR CXCX ;zero loop counter
ADD CLDH ;get units digit
Jz PX6 ;if zero OKI exit
CMP CX,10 ;is data In bounds?
JNC PX5 ;exit If out of bounds
MOV AXOffset NextUn ;ptr to next units str

PX3: CALL PRINT STRING ;advance to next unit
JC PX6 ;exit on printer error
LOOP PX3 ;loop until units - 0
CLC ;normal exit
JMP SHORT PX6

PX5: CALL DATA ERROR ;mark data error
PX6: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

Input - none
Output = none

PROC DATA ERROR
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PUSH AX
PUSH eX
PUSH CX
PUSH DX
CALL CLEAR MESSAGE
MOV AL([Wrnlngl Vwaffin color
MOV CLj[Colorj save original color
MOV [Colon AL ;as color
MO0V AX.0207h :row 3/Col 8
CALL GOTOYX ;ad cursor
CALL CSTR OUT ;display warning
db The PO-SITON YX prceuehas OWXORange data.
db, Pross Any Key.'.0
MOV [Color],CL restore original color
CALL HIDE CUR
CALL ERR SOUND
CALL GET CHAR
CLC
POP AX
POP BX
POP CX
POP DX
RET

ENDP DATA-ERROR
ENDP POSITON YX

;-shaded area for lowest to highest score.
Input - AX - starting row/ccJ of value t

BX -Offset of data valueIn PerCrt
*Output -Cary flag -abort pritln

Note: this procedure is used to plot percentiles
* DX - store hex value of length of shading

CX =loop counter
NO NoePoints are loadedIn wth theuwits digltIn AH and tonsIn AL

-placepercentiles In the chart
Input - AX - starting row/col of value I

*BX -Offset of data value in Per~nt
Output -Cary lag- abortpriuting

PROC CHART PERCENTILES
PUSH AX save registers
PUSH BX
PUSH CX
PUSH DX
MOY DXAX ;save row/col position

-stcursor at value 81 on the chart
CALL HPGOTOYX ;se positon
JC CHM2 extan printer ermo

;---chant the median
ADD BX,4 ;ptr median In buffer
MOV AX,[w ;get value from chart
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CMP AX,2020h ;is R <spaoes>?
JZ CHM1 ;N ye es t no error
CMP AX.O ;it k EndOKIne?
JZ CHM1 ;11 yes ext no error
CALL POSITIONYX ;set cursor in chart
JC CHM2 ;ex I error
MOV AX Offset Median ;ptr to median string
CALL PRINT STRING ;prit the median
JC CHM2 ;ext I ewor

;-se cursor at value 816 on the chart
MOV AXDX remotr row/col
CALL HPGOTOYX ;sat poeton
JC CHM2 ;xt on printer error

;---hat the 25%
INC BX ;ptr 25 percenie
INC BX
MOV AX [BX] ;get value from chart
CMP AX,' ' ;Ia I <spaces>?
JZ CHMI ;I yes exi no error
CMP AXO ; it EndOrK ne?
JZ CHMI ;If yes ex no error
CALL POSITION YX ;st cursor In chart
JC CHM2 ;ex I error
MOV AX, Offset Left ;pr to Left string
CALL PRINT STRING ;pr4t the median
JC CHM2 ;exit If error

;-set cursor at value 41w on the chart
MOV AX,DX ;restore row/coB
CALL HPGOTOYX ;set poston
JC CHM2 ;exit on printer error

:---chart the 75%
INC BX ;pt 75 percentle
INC BX
MOV AX[BX] ;get value from chart
CMP AX,2020h JiS It <spaces>?
JZ ,HM1 ;if yes ext no error
CMP AXO ;As I EndOfnem?
JZ iM1 ;If yes ext no error
CALL POSmON YX ;set cursor In chart
JC CHM2 ;xt i error
MOV AX Offet Right ;pt to right String
CALL PRINT STRING ;print the median
JC CHM2 ;edt i error

CHMI: CLC
CHM2: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

ENDP CHART PERCENTILES
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PROC CHART RANGE L
PUSH AR ;me registers
PUSH BX
PUSH CX
PUSH DX

;--st cursor at value *1" on the chart
CALL HPGOTOYX ;st polton
JNC CPT1 ;I no error continue
iMP CPTI5 ;error ecl

;---gt lowet values from file Perot buffer
CPTI: MOV AX[BX] ;g lowest score

CMP AX,' '; Is <Spm >?
JNZ CPT2 ;I no goto rned test
JMP CPT14 ;I yes ad no error

CPT2: CMP AX,0 A It EndOlUne?
JNZ CPT3 ;I no goe xt wtest
JMP CPT14 ;I yes e@it no error

CPT3: CMP AX,'01' ;is the score 1.0 ?
JNZ CPT4 I NO ump to CPT4
MOV DXAX ;save value In DX
MOV AX,Offset HaffSp ;ptr to 1/2 Spam str
CALL PRINT STRING ;move cursor 1/2 space
JC CPT5 exit on printer error
MOV AXDX ;restore value to AX

CPT4: CALL POSmONYX ;su0 cursor at 25%
CPT5: JC CPT15 ;exit on printer error

AND AX,OCFCFh ;convert to hex
MOV DXAX ;save In DX

-get high values fr-n file PerCnt buffer
INC BX ;ptr to highest score
INC BX
MOV AX,[BX] ;get high score
CMP AX,2020h ;is t <spaces>?
JZ CPT14 ;IF ysexit no error
CMP AXO ;ls It EndOfne?
JZ CPT14 ;E yes ex no error
CMP AX,'05' ;ls It a 5.07
JNZ CPT8 ;If no continue
MOV CXAX ;save value in CX
CMP DH,0 ;Js strting unit m 0?
JNZ CPT6 ;I not beck 1/2 space
MOV AXOfset FulIBk ;ptr to full space str
JMP CPT7 goto pint-sftng

CPT6: MOV AXOffset BackSp ;ptr to 1/2 space str
CPT7: CALL PRINT STRING ;move cursor 1/2 space

JC CPT15 ;exit on prnter error
MOV AXCX ;restore value to AX

CPT8: AND AX,0CFCFh ;convert to hex
;-sub low from high (remember tens unk Is in low regmter)

CUP AH,DH ;do I have to borrow?
JNC CPT9 ;I no ready to sub
ADD AH,10 ;add borrow to units
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DEC AL tens. mtens - 1
CPTS. SUB AH,DH ;-ubtaM unk dig

SUB AL.DL ;sutract ten diCgt
JC CPT14 ;xtIV <0ue<
MOV DX.AX ;=ave anwer In DX
XOR CX.CX ;zero to loop counder
ADO CL.DL ;get tens dOl
JZ CPTtI ;I zero up tern
CMP CX.5 ;b dsta In bounds?
JNC CPT14 ;oxi I out of bounds
MOV AXOflet TenU ;ptr to next tens Wr

CPT10: CALL PRINT-STRING ;advance to next tens
JC CPT15 -;W on w am
LOOP CPT10 ;loop urd tens - 0

CPT1 1: XOR CXCX ;zero CX register
ADO CL.M mget units digit
JZ CPT14 I zero skip units
CMP CX.10 ;is data in bounds?
JNC CPT14 ;exit out of bounds
CMP C4 ;Is units 1,2 or 3 ?
JC CPT12 ;I yes draw units
INC CL ;add I to unb
CMP C1.7 ;ori unit 4 5 or 6?
JC CPT12 ;I yes draw units
INC CL ;add 1 to uni

CPT12: MOV AXOfiset UntLIt ;pr to next units str
CPT13: CALL PRINT STRING ;advance to next unit

JC CPT15 ;exi on prntr am
LOOP CPT13 ,oop untl unit - 0

CPT14: CLC
CPT1 5: POP DX ;restore registers

POP Cx
POP BX
POP AX
RET

ENDP CHART.RANGE.L

PROC CHART RANGE D
PUSH AX ;sav registers
PUSH BX
PUSH CX
PUSH DX

;-set cursor at value *1" on the chart
CALL HPGOTOYX ;set posion
JNC DPT1 ;V no error coitinue
JMP DPT15 ;error exit

;-get lowest values from tie Pe.Crn bufer
DPTI: MOV AX[BX] ;get west score

CUP AX.' ;ws It <spaces>?
JNZ DPT2 ;i no goto next test
JMP DPT14 ;i yes exit no error
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DPT2: CMP AX.O ;As k EndOLIne?
JNZ DPT3 ;ino gOto nmd te
JMP DPT14 ;If yes exit no error

DPT3: CMP AX.1' ;As the score 1.0 ?
JNZ DPT4 X NO jump to DPT4
MOV DXAX ;saw value in DX
MOV AXOlsel HalSp ;ptr to 1/2 space str
CALL PRINT STRING ;ma cursor 1/2 space
JC DPT5 ;edt on prn•ter ro
MOV AX.DX ;restore value to AX

DPT4: CALL POSMTIONYX ;se cursor low range
DPT5: JC DPT15 exit on printer eror

AND AXOCFCFh ;convert to hex
MOV DXAX ;mmve In DX

;---Ot high values from tie PorCnt buller
INC BX ;pr to highes score
INC BX
MOV AXIBXI get high score
CMP AX,2020h ;sh <spaes>?
JZ DPT14 ;i yes exit no error
CUP AX0 ;Js It EndOUJn?
JZ DPT14 I yes exit no error
CMP AX,'05' ;As I a 5.0?
JNZ DPT8 ;X no continue
MOV CXAX ;sme value in CX
CUP DH,0 ;Js starting unit - 0?
JNZ DPT6 ;I not backup 1/2 sp
MOV AXOftet FuiBk ;ptr to full pace tr
JMP DPT7 ;goto move curoer

DPT6: MOV AXOffset BackSp ;ptr to 1/2 space str
DPT7: CALL PRINT-STRING ;move cursor 1/2 space

JC CPT15 ;xit on printer error
MOV AXCX ;restore value to AX

DPT8: AND AXOCFCFh convert to hex
;--sub low from high (rememlber tons unit is in low register)

CMP AH,DH ;do I have to borrow?
JNC DPT9 i no ready to sub
ADD AH,10 ;add borrow to units
DEC AL ,tens - tens- 1

DPT9: SUB AHDH ;amiarct unit digit
SUB ALDL ;sublnict ten digit
JC DPT14 ;exit value < 0
MOV DXAX ;save answer In DX
XOR CXCX ;zro to loop counter
ADO CLDL ;get tens digit
JZ DPT11 I zero skip tens
CMP CX,5 ;Al dlm in bounds?
JNC DPT14 ;exit I o ft cI bounds
MOV AXOffet TenOk ;ptr to next tens sr

DPT10: CALL PRINT STRING ;advance to next tens
JC DPT15 ;exit on printer error
LOOP DPT1O ;loop unti tens - 0
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DPT1 1: XOR CX.CX zo CX register
ADO CL.DH ;gt units dio
JZ DPT14 ;I zero skdp units
CMP CX10 ;s dat in bounds?
JNC DPT14 ;ex I out of bounds

MP CL.4 ;A units 1.2 or 3 ?
JC DPT12 ;I yes draw units
INC CL ;add 110 units
CMP CL.7 ;orlg unit 4 5 or 6?
JC DPT12 ;I yes draw units
INC CL ;add 1 to units

DFrP2: MOV AXOffst UntDk ;ptr to net units Itr
DPT13: CALL PRINT STRING advance to next unit

JC DPT15 ;exit on pinter error
LOOP DPT13 ;loop unl unlts - 0

DPT14: CLC
DPT15: POP DX ;restore registers

POP CX
POP Bx
POP AX
RET

ENDP CHART RANGE D

;Data used by the Menu System
.DATA

;MenuOdata structure
"menu0 dw Offet menuOHK ;ptr to menu Hotsys

db Fie Rank Print LPT'
db ' Quit ',0
db 05,6 ;ljgttbarposklon In string and number of bytes
dw Offset m0l ;pointer to lightbar message
db 18.6
dw Offset m02
db 30,7
dw Offset m03
db 44,5
dw Offset m04
db 56,6
dw Offset mO5

;the menu menuOHK string contains the hot keys that Will actiae the Choice.
;the letters in the string shouid Include the first letters of each menu item.
these letters must be in the same order as the menu items. Additional
;hot keys maybe added to the string If needed. The calling program must
;be able to lter these additional Hot•es. The hot key sUting mum
;end wth a zero.
menu0HK db 'FRPLQ',0 ;Hotkey ASCIIZ string.

;mesage can be up to 72 character In length. The length does not have to
;be the same. The previous message Is cleared before the new messge is
;witn The memges can be anywhere in the daft section. The numbering
;system for messages: "mOl a stands for menuO messageO
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n~i db Select a SLDI data Mie for prlrting.',0
m02 db Compute the 251h and 75th percertes for the det.'

db Ue.'.0
mOG db ' Print SLDI FeedBack reports on a HP Law Pdrtrt.',0
m04 db ' Select the paruiel port assigned to the HP Lase

db 'Priter0'
mwB db 'EAd the Program and rturn to DOS.',0
end of menu structure

Menuldfta structure
menul dw Offset menul HK ;ptr to menu HotWey

db FRst LPT Second LPT -rirdt
db 'LPT ',0
db 9,11 ;Nghttbepoelklon in sotrn and number at bytes
dw Offset ml 1 ;Pointer to Uigitier meesage
db 28&12
dw Offset m12
db 46,11
dw Offset m13

.the menu menul HK string contains the hot keys that wil activate the Choice.
,the letters In the string should Include the first letters of each menuj Item.
t1hese letters must be In the same order as the menu Items. Additional
;hot keys maybe ad~ded to the string I needed. The calling Program must
;be, able to filter these additional Hot~eys. The hot key sftrn must
;end with a zero.
menulHK db 'FST',o ;Hotkey ASCIIZ string.

;messages can be tip to 72 character In length. The length does not have to
;be the same. The previous message Is cleared before the new message is
mwritten. The messages can be anywhere in the data section. The numbering
systm for messages: uml I m stands for menul nmessagl
mll db 0 Send the SLDI data to the compueers LPT 1

db woutput port.,0
m12 db P Send the 51.01 data to the computer's LPT 2

db -oiftpiA port'.O
m13 db * Send the SLDI data to the computer~s LPT 3a

db *outpu.t portm,0
;end of menul structure

;Manu~dta structure
mnwx dw Offset menu2HK ;ptr to menu Hot~eys

db ' Success Factors Failur Factors'
db 0 main menu 1.0
db 04,17 ;lghttwapoeltlon In sotrn and number of bytes
dw Offset m21 ;pointer to lghtbar message
db 29,17
dw Offset m22
db 54,11
dw Offset m23
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;ft menu msnu2HK wting contains the hot keys that wil activae* the Choice.
fte lWmer inthe Wting should include the first lNaer of each.men item.

.heme letters must be in the same order as themenu Iterns. Additional
;hot keys maybe added to the Wting I needed. The calling program must
;be able to Oite these additional HotKeys The hot key string must
;wWl with a zero
menu2HK db -SFM-,0 ;Hotkey ASCIIZ string.

;nmeage can be Lip to 72 character in angth. The length dons not hawe to
;be the same. The previous measage Is cleme beorae the new message is
written. The messages can be anywhtere In the dafta section, The numbering
;system for messages: om21e stands for menu2 meesagel
m2i db I Display the namesodeofdtaflufor pokitve'

db factors '.0
m22 db I Display the namnes of data filee for negative'

db 'factors %,O
m23 db 0 Return to the Main Menu Without selectin a fie. 0.0
;end of enun2 structure

;Menu~data structure
menu3 dw Offset menu3HK ;ptr to menu Hofteys

db ' Single Repor AN Reports'
db, %
db 11,15 Jilghtbarposition in sftin and number of bytes
dw Offset m31 ;poriter to llgtitbar message
db 44,13
dw Offset m32

,the menu menu3HK sftrn contains the hot keys tha wo activate the Choice.
.the, letters In the StrNg shoii include the first letters of each menu kern.
,thewe letters must be In the same order as the menu itemns. Additonal
;hot keys maybe added to the string I needed. The caling program must
;be able to filter these additional Hot~eys. The hot key sftin must
;end with a zero.
menu38K db 'SA',O :Hotkey ASCIIZ string.

messages can be up to 72 character In lengh. The lengt does not have to
;be, the samne. The prevous message Is cleare before the new message is
written. The messages can be anywhere In the data section The numberin
;system for messages: eml 1 8stands for menul messagel
m31 db a Use the fthee digit ID numnber to select a repoir

db 0 wprkLrt,o
m32 db -Print reports for all the ID numbers in the

db 0 data fe,o
;end of menu3 structure

.CODE
Present the Main Menu and Title screen
input MNone
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Outips . I acrtical DOS er. Error number Is in AL
CH -lM cholce CL - max number of cho:ic

PROC MAJN MENU
PUSH AX
PUSH BX
PUSH CX
PUSH DX

;----.dw p-yn screen
XOR AXAX ;row 0 and column' 0
CALL MENU BOX ;draw top menu box
CALL DRAW-TLE
CALL DISPLAY STATUS ;dkplay name & LPT port
CALL MENU tINSTRU ;dArw bottom box
MOV C,,01 ;suting menu selection

MAI: MOV AX, Ofet MnuO
MOV CLS ;nux choice for menul
CALL GET CHOICE ;get a menu selections

;---W ft Esc key ?
CMP AH,Oh wa <ESC> key pressed?
JNZ MA2 ;i not goto ned teWt
CALL EXIT YN ;exit to Dos Y/N?
JNC MA1 ;i no get nut choice
JMP MA8 ;Exk on <Esc> key

MA2: MOV CHAH ;save currt choice
;---s It Select a data fie ?

DEC AH Is this the choice?
JNZ MA3 ;lf not goto net test
CALL GET PATH ;get file path
JC MA23 ;main menu I Esc key
CALL REPORT MENU ;Open an SLDI data fie

MA2B: XOR AX,AX- ;row/column
CALL MENU BOX ;lesr menu box
JMP SHORT MA1 ;get another choice

;-Is It Rank the variables?
MA3: DEC AH is tils the choice?

JNZ MA4 ;I not goto next teot
CALL RANK DATA ;compite presentlies
CALL MENU INSTRU ;restore bottom box
CALL DISPLAY STATUS
JMP SHORT MA1 ;get anothw choice

;----s it Print the data tie?
MAM DEC AH ;is this the choice?

JNZ MA5 if not goto nert tes
CALL PRINT MENU
JMP SHORT MAI ;get another choice

;----s ft hooee a Laser port?
MA: DEC AH

JNZ MM8

CALL PORT MENU ;Select LPT port
JMP SHORT MA7 ;return to main menu

;---s It the Exit command ?
MAM: DEC AH
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JNZ MA7 ;go got another choice
CALL EXIT-YN ;" ctoDoeY/N?
JC MM ;I yes dL lse

MA7: CALL DISPLAY STATUS :display status report
JMP SHORT MA5 ;mot nre choie.

MAS: CLC ;dear cd - normal ax*
MAW POP DX

POP CX
POP BX
POP AX
RET

ENDP MAIN MENU
Prn PMenufor selecting asingle or allreports.
input - None

SOutput - If crltcal DOS error Error numberisinAL
CH - last choice CL - max number of choce

PROC PRINT MENU
PUSH .X
PUSH BX
PUSH CX
PUSH DX
CALL IS PRINT ;s dat ready toprin?
JC Pk- ;acM I no ready.
MOV CHI1I ;stting menu selection

P11: MOV AX. OffsetMenu3
MOV CL.2 ;max choice for menuI
CALL GET CHOICE ;got a menu selections

;---Is It Esc key ?-
CMP AHOh m < ESC> key pressed?
JZ P14 ;N yesadt menu
MOV CHAH ;save current choice

;--Is i a Sngle Report ?
DEC AH ;Js this the choice?
JNZ P12 ;v not goto next test
CALL PRINT ONE REPORT -for a single ID number
CALL MENU-INSTRU ;restore bottom box
JMP SHORf P14 ;ex proceure

;----s It Print them AN ?
P12: DEC AH ;js this the choice?

JNZ Ph1 ;NO - got next choice
CALL PRINT ALL REPORTS -for a al ID numbers
CALL MENU-INSTRU restore bottom box

P14: CLC ;cler c- normal - ,ex
POP DX
POP CX
POP BX
POP AX
RET

ENDP PRINT MENU

Menu for selecting the LPT output port.
Input - None
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S Output - NfcdticalDOS eaor Error numberisin AL
C -=ie dcholc. - mnax number of choail

PROC PORT MENU
PUSH AX
PUSH eX
PUSH CX
PUSH DX
MOY CXLPTj mu;ment porn signmunt
MOV CHO,CL ;piece In H register
INC OH Aim"ing mem slection

MiI: MOV AX. Ofset Menul
MOV CL3 ;mix choice for menu1
CALL GET CHOICE ;got a menu selections

-It E•c key f
CMP AHOh w <ESC> key pressed?
JZ M14 ;X y" s menu
XOR ALAL ;zero LPT choice
MOV CHAH ;umve current choice

;---s It Select LPT 1 ?
DEC AH is this the choice?
JNZ M12 ;11 not goto ned test
XOR AH,AH ;zero AH register
MOV [LPT],AX ;assign 0 to [LPTI
JMP SHORT M14 ;exit proceture

-Is It Select LPT 2 ?
M12: INC AL Assign I to AL

DEC AH is this the choice?
JNZ Mi3 ;1 not goto nexttee
XOR AHAH ;zero AN register
MOV [LPTAX Assign to[ LPTJ
JMP SHORT M14 ;ei procedure

;--is It Select LPT 3 ?
M13: INC AL assIgn 2 to AL

DEC AN ;A this the choice?
JNZ MI1 ;NO - got next choie
XOR AHAH ;zero AH register
MOV [LPT]•AX ;ssign 2 to ILPTI

M14: CLC ;deer Cf - normal exit
POP DX
POP CX
POP BX
POP AX
RET

ENDP PORT MENU

M Menfor selectng the type of repot to p-L
Input - None

S Output If crdtcal DOS eaor Error number is in AL
; CH -NOtcholce CL - mx number of cholces
PROC REPORT MENU

PUSH AX
PUSH BX
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PUSH CX
PUSH DX
XOR AXAX ;row 0 and column 0
CALL MENU BOX ;dw top.mnu box
CALL MENU-INSTRU ;draw bottom box
MOV CH, ;artng menu askmon

REV: MOV AX. Otet Menu2
MOV CL3 ;msx choice for menu2
CALL GET CHOICE gat a monu seactions

-.- e ft Esc key ?"
CMP AH,Oh ,was < ESC> key preesed?
JZ RE4 I yes " menu
MOV CHM •saec cuffentchoica

I--s It a Poelve Report ?
DEC AH ;IS this the choice?
JNZ RE2 ;I not 9Mto 0 test
MOV [Repoit],AH ;assign 0 to [Report)

JMP SHORT RE5 ;display fles
;---s It a Derallmet Report ?
RE2: DEC AH ;As this the choice?

JNZ RE3 I not goto next test
DEC AH ;0-1 -FFh
MOV lReport],AH ;assign -i to [Report]

JMP SHORT RES ;display files
;----is Main Menu ?
RE3: DEC AH ;is this the choice?

JNZ RE1 ;I not display menu
RE4: STC ;cf - goto Main Menu

JMP SHORT RE7
RE&: CALL SELECT FILE ;pick a fie to open

CALL MENU IN$TRU
CALL DRAW-TrTLE ;redraw tite scre
CALL DISPLAY STATUS display name & LPT port
CMP WORD PTR [FleHdJ,0 ;ls a fie open?
JZ REI loop I NO ext If YES

RE&: CLC ;clear cf d normal exit
RE7: POP DX

POP CX
POP BX
POP AX
RET

ENDP REPORT MENU

;-Get a Choice from the Keyboard from the menu system pointed to by AX.
Input - AX polint the desired Menu data structure

CH Starting Choice (menu kem to hghtIhgt)
CL.= rx number of cholces in this menu.

S Output - AH - Choice is retumed to the calling program
; AL - Char from the keybowd. (Retum key or Esc key)
; Calls 'DisplayMenu' to dispay the menu on the screen.
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S'Htkwys to se is Char is a HoW•ey for t menu

PROC GET CHOICE
PUSH BX
PUSH CX
PUSH DX
MOV DX,AX

GEO: CALL DISPLAY MENU ;mnlu to the sceen
MOV BLCH ;ave old Choice In Bl

GEl: CALL GET CHAR ;gst keyboard kpL
CMP AL.'l ;is Char < '1'
JC GE4 If yes goto nut test
CMP AL';' Is Char a digi ?
JNC GE4 ;I not goto noe teet
CALL NUM LOCK ;covert NumLock pad

GE4: CMP ALA s It ak gt ari ow?.
JNZ GE5 jump I not
INC CH ;Choice Choice + 1

GE5: CMP AL,13h ;Is it left arrow?
JNZ GE6 ;Jump I not
DEC CH ;Choice = Choice -1
JNZ GE6 if CH - othen
MOV CHCL ;set CH - mvmaenu.

GES: CMP CLCH Is CH > maxrne?
JNC GE7 ;If yes then
MOV CH.1 set CH - I

GE7: CMP AL.ODh ;bs It a return key?.
JZ GE0 ;A yes reum
CMP ALlBh ;ist an escap key?
JNZ GE ;I no goto rod to
SUB CH,CH ;If yes, choice - 0
JMP SHORT GEl0 ;exit; save new Choice

GE8: CALL HOT KEYS ;ls Char a hot key?
JC GE9 ;carry - No; next char
CMP AH,CH ;has Choice changed?
JZ GEl 1 ;I not then exit
MOV CHAH ;save new Choice
CALL DISPLAY MENU ;display menu on Exit
JMP SHORT (fEl I ;exit; save new choice

GES: CMP CH,BL ;new Choice-old Choice?
JZ GEl ;yes - no menu display
JMP SHORT GEO ;no - call display menu

GEl0: MOV AH,CH ;save choice on Exit
GEi1: POP DX

POP CX
POP BX
RET

PROC NUM LOCK
AND AL.oFh ;convert to hex
DEC AL
JNZ NMLO ;If not - I continue
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MOV ALA ;convert to End
JMP SHORT NML7 ;cd

NMLO: DEC AL
JNZ NML1 ;I not- 2 continue
MOV AL,24 ;convert to DnArrow
JMP SHORT NML7 ;exit

NMLI: DEC AL
JNZ NML2 ;Anot - 3 contnue
MOV AL3 ;convert to PageOn
JMP SHORT NML7 ;adx

NML2: DEC AL
JNZ NML3 ;If not - 4 continue
MOV AL,19 ;convert to LIftArrow
JMP SHORT NML7 ;exi

NML3: DEC AL
DEC AL
JNZ NML4 If not - 6 continue
MOV AL.4 convert to RtArrow
JMP SHORT NML7 ;exat

NML4: DEC AL
JNZ NML5 ;If not = 7 continue
MOV ALl ;convert to Home Key
JMP SHORT NML7 ;exit

NML5: DEC AL
JNZ NML6 ;If not = 8 continue
MOV AL5 ;convert to UpArrow
JMP SHORT NML7 ;exit

NML6: DEC AL
JNZ NML7 ;X not = 9 continue
MOV AL,18 ;convert to PageUp

NML7: RET
ENDP NUM LOCK

Examine the Hot Key ASCIIZ string to find out If Char Is a Hot Key.
Input = AL - Char

CH - Choice
CL - MaxCholce
DX = pointer to the menu structure in data segment.

the first word In the data stucture Is a pointer to
the Hot Key ASCIZ string.

Output - Carry Flag If Char In AL I not a Hot(ey
AH -Cholce
AL= menu match AL- ODh

nonmenu match AL = Char
Notes: Called by GET CHOICE. Menu data must be In an exact format

See Menuldata sructure for an example of the corrcet format
PROC HOT KEYS

PUSH BX ;save registers
PUSH CX
PUSH DX
MOV SI,DX ;ptr to HotKey a"ng pointer
MOV BX,[SI1 ;Ioad ptr to ASCIIZ HotKey str.
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AND AL,7Fh ;make 0 - 127 ASCUI char.
OMP ALa'' ;is char a smallatW
JC HOT1 I not, Ok contlnue.
AND ALODFh ;change to capital char

HOT1: MOV DXAX ;save Char in DX
XOR MAX zero to AX
MOV SIAX ;new Choice counter
MOV AL.DL ;Char returns to AL

HOT2: CMP (BX+SIJAH ;is this the End of Strng?
JZ HOT5 ;exit; no match found
CMP [BX+SIAL ;js Char a Hot Key?
JZ HOT3 ;0 = found a Hot Key
INC SI ;choice - choice + 1
JMP SHORT HOT2 ;check the next Char in string.
JMP HOT4

HOT3: INC SI ;choice - choice + 1
MOV BX,SI ;choice counter to BL
MOV AH,CH ;orlginal Choice to AH
CMP CLBL ;ls choice a menu Rem?
JC HOT4 ;carry = not a menu Iern
MOV AH,BL ;set new Choice

HOT4: CLC ;dear carry - HotKey found
JMP SHORT HOT6 ;Exit (found)

HOT&: MOV AHCH ;restore original Choice
STC ;set carry flag - not HotKey

HOT&: POP DX ;restore registers
POP CX
POP BX
RET

ENDP HOT-KEYS

Display menu string; highlight one menu Item; and write message string.
Input = DX pointer to the menu structure in data segment.

CH - Choice
; Ou* - None
Notes: Called by GET CHOICE. Menu data must be in an exact format.

; See Menidata structure for an example of the corrcet format.
PROC DISPLAY MENU

PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
INC DX ;skip HotKey string offset
INC DX ;ptr to begin*n menu string
MOV AL,(Menu] ;menu color atrbtoe
MOV [CodorAL ;change color attribute
MOV AX,0107h ;starting position for cursor
CALL GOTOYX ;place cursor
MOV AXDX ;Offset menu to AX
CALL DSTR OUT ;Dsplay menu
MOV ALWa•nlng ;color for fightber
MOV [Color]AL ;change color attribute
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SUB AXAX ;zero AX register
ADD ALCH ;Choic to AL
JZ DIPI ;abort I Choice - 0
DEC AL ;(ChoICe-1) * 4 - ofset
MOV CL2 ;number of shft to CL
SHL AX.CL ;shit twice - ax*4
INC 1 ;S point to banoftable
ADD SIAX ;add offse
MOV XSI) ;get 2 bytesfrom table
MOV CLBH ;number of char to copy
SUB BH,BH ;zero BH
DEC BL ;BX - position in menu sting
MOV A, O0O7h ;sartitng cursor postlon
ADD AX,BX ;add o to choice
PUSH Sl ;save SI register
CALL GOTOYX position cursor
POP SI ;restore SI register
MOV AXDX ;start of menu string to AX
ADD AXBX ;add offet to choice
MOV DX,[SI + 2) ;ptr to message from table.
CALL SUB DSTR OUT ;highlight choice
MOV AL,[Menu) ;set menu color
MOV [Color)lAL ;change color attribute
MOV AX,0207h ;position cursor in 2rd row
CALL GOTOYX ;column 7 for message string.
MOV BX,O24Eh ;row 2 and column 78
CALL CLEAR WINDOW ;clear out old message.
MOV AL4.[Min sj ;s0 message color
MOV [Color])AL ;change color attribute
MOV AXDX ;polnter to message string
CALL DSTR OUT ;display message string
MOV ALN-ormal] ;Ast normal color
MOV [Color),AL ;change color attribute
CALL HIDE CUR ;hide the cursor.

DIPI: POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP DISPLAY MENU
ENDP GET CHOICE

;---Intructions for use of the menu system highlight bar.
Input a None
Output - None

PROC MENU INSTRU
PUSH AX ;save registers
PUSH BX
PUSH CX
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PUSH DX
MOV AXim00h ;row 21,colum 0
CALL MENU BOX ;draw menu box
MOV AL.4Monu
mov iCo4orI.AL
MOV AXl60Ch ;row 22,column 12
CALL GOTOYX
CALL CSTR OUT
db 'Use tih ',17.206,' or ',205,16,' arrow keys to'
db 'position the HVgh9lgt Bar.',0
MOV AX,1709h ;row 23,column 12
CALL GOTOYX
CALL CSTR OUT
db 'Pressthe <Erter> key or the first letter ofthe'
db 'word to proceed.',0
MOV AL,.[Nof]nall
MOV [Color],AL
POP DX ;restore registers
POP Cx
POP BX
POP AX
RET

ENDP MENU INSTRU

;----Display the users selections.
Input - AX- none
Output = none
AX-OX register saved.

PROC DISPLAY STATUS
PUSH AX
PUSH BX ;save registers
PUSH CX
PUSH DX
MOV CL, [Colonl save original color
MOV AL.[Normral
MOV [Color],AL
MOV AX,0506h ;row/col
CALL GOTOYX
CALL CSTR OUT
db 'Data Fie - ',0
XOR AXAX ;zero to AX
MOV BXFleHd] -ie handle
CMP BXAX ;Is the fie open?
JZ FLE1 ;I no clear line
MOV AXOfst leNa ;plr name of open file
CALL DSTR OUT ;send to the screen
JMP SHORT FLE2

FLEI: CALL CSTR OUT
db 'NOT Selected',0

FLE2: MOV AX,0534h
CALL GOTOYX
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CALL CSTR OUT
db "Numb dof ID's - 6,0
MOV A•, •MaxNol report type
CALL BIN OUT
MOV AX,0606h ;row/col
CALL GOTOYX
CALL CSTR OUT
db 'Peceiles are '%0
XOR AXAX ;zero to AX
MOV AL.,[Ranked] report type
CMP AH-AL ;s I notseected?
JZ FLE3 ;I not goto nud tux
CALL CSTR OUT ;send string to screen
db 'comptied. '.0
JMP SHORT FLE7 ;exi routine

FLE3: CALL CSTR OUT ;send stng to scree
db 'NOT computed.',0

FLE7: CALL ON LINE ;is prnter on line?

JNC FLE8 ;carry fag mea• NO
MOV AX0634h ;row/col
CALL GOTOYX ;set cursor
CALL CSTR OUT
db 'LPT ',d"
XOR AXAX
MOV AX[LPT]
INC AX
CALL BIN OUT
CALL CSTR OUT ;send string to screen
db 'Is NOT Rendy.',0
JMP SHORT FLE9

FLES: MOV AX0634h ;row/col
CALL GOTOYX set cursor
CALL CSTR OUT
db 'LPT ',0
XOR AXAX
MOV A•X,[LPT]
INC AX
CALL BIN OUT
CALL CSTR OUT ;sndlwfttoscren
db 'IsReady. ',0

FLEW: MOV [Color],CL ;restore color value
POP DX
POP CX
POP BX
POP AX
RET

ENDP DISPLAY STATUS
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.DATA

Ma~y c~ 
0,04.-

Cblt.5 i -i ..-. :* *.44.5*5 '.0

* ',0

db u 00UFF - IF

Cb 'U ua Uo II r I I I * r 1 .0

.CODE
;-Dlsply the programs title on the screen

Input - None
* ~(color) - current attribute from data section

Output - None
* Video mode: text row =25 Col =80

PROC DRAW TITLE
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
CALL CLEAR TITLE ;clear main window
MOV AL,[Wimlingj
MOV [ColorJ ,AL
MOV AX,0800h
MOV BX,134Fh
CALL CLEAR WINDOW
MOV AL4[MenuI
MOV (Color] ,AL
MOV AX.0902h
MOV BY,1I24Dh
CALL CLEAR WINDOW

;--draw shading
MOV AL4[Border]
MOV (Color] ,AL
MOV CX,8 ;IIne counter
MOV BXOAO5h ,row/col
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MOV AKOftet Shade
TIT2: XCHG AXBX

CALL GOTOYX
XCHG AX.BX
CALL DSTR OUT
MOV AXSI
INC AX
INC BH
LOOP TIT2

.--- draw tWe
MOV AL4NormaB]
MOV [ColorJAL
MOV CX7 ;line counter
MOV BX0A04h ;row/col
MOV AXOfset TKey

TiTI: XCHG AXBX
CALL GOTOYX
XCHG AXBX
CALL TITLE OUT
MOV AXSI-
INC AX
INC BH
LOOP TITI

TIT3: POP DX
POP CX
POP BX
POP AX
RET

ENDP DRAW TITLE

;---Ciear the main display window in the EditKey view program.
Input - None

; Output = None
16 colors row - 25Col= 80

PROC CLEAR TITLE
PUSH -AX ;save registers
PUSH BX
PUSH CX
MOV CL[IColorI ;save ofig. color attri
MOV AL,[Normal] ;gt background color
MOV [ColorAL ;assign backgd color
MOV AXO4OOh ;row 4/column 0
MOV BX,144Fh ;row 20/column 79
CALL CLEAR WINDOW ;clear display window
MOV [Color•,CL ;restore orIg. color at
POP CX
POP BX
POP AX
RET

ENDP CLEAR TITLE
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;--Send an ASCIIZ string to screen and skip ad <space> wu advance
the cursor for each space.

Input - AX must point to the string. The string must end with
* ~a hex zero. The desired color attrbue must be de~ne

In the data segment.
*Output - None. AN register are saved except SI.

PROC lTLJE OUT
PUSH -AX ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV SI.AX ;Pointer to sotrn.
MOV BHO ;Page 0 asumnmed
MOV CX1 *rom data segmenwt
MOV BLd[Colorl ;load color attrbute

TrTL1: MOV AL, (SIJ ;get char from string
CMP ALO ;ls it the end ?
JZ TITL2 ;exit If end of string.
CUP AL,20h JIsit aspace ?
JNZ TITL3 ;If space skip ?
CALL INC CURSOR
JMP SHORT TITL4

TlTL3: MOV AL,20h ,write a space
MOV DLAL ;store char In DL
MOV AX,0920h *,write 1 space to
PUSH SI ;save SI register
INT 10h ;set color attribtme
MOV AH,OEh -fun.no. teletype, mode
MOV ALDL ;get char for DL reg.
INT 10h ;char to the console
POP SI ;restore SI register

TITL4: INC SI ;point to next char
JMP SHORT TITLi get ro~d character.

TITL2: POP DX
POP CX ;restore registers.
POP BX
POP AX
RET

ENDP TITLE OUT

.CODE

;-Set the colors variables for the video mode.

Input: ES Is a ptr to the (PSP) Program Segment Prefi
(whe DOS programs are loaded the ES register points to PSp)

* Output: None
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PROC COLOR MODEotetolnCOta
MOV DI.80h ;fe oInCMt
XOR AXAX ;zero MegWNe
ADD ALI[ES:DiI ;gat eIo Corn tall
JZ VID2 ;Irmp I no parameters
MOV CX.AX ;loop counter

VIDO: INC DI ;pr etordbyte
MOV ALdES:DII ;A It the rvwkee?
AND AL,5Fh ;msake a capital letter
CWP A19101 is It the mono par?
JZ VIDI ;11Yes jump to Mono
Loop vinlo ;ook through COM tall
JMP SHL)RT V1D2 ;Not found get die mode

VIDl: CALL MONO VIDEO mset color variables
JMP SHORT VIDS ,exl

VID2: XOR AXAX
MOV AH,OFh ;get display mode,
INT 10h ;BIOS function.
CMP AL.7 jsIst Tex-Mono ?
JNZ V1D3 ;No - Imp neod test
CALL MONO VIDEO ;set color variables
JMP SHORT VID5 ,exl

VID3: CMP ALOFh Al It Graph-Mono?
JNZ VID4 ;No - Imp next test
CALL MONO VIDEO ;set color variables
JMP SHORT VIDS ;W&l

VID4: CALL COLOR-VIDEO ;set color variables
V1D6: RET

PROC COLOR VIDEO
MOV BX.ýOffset Menu
MOV AL,71 h ;Menu =Blue/1.1 White
MOV [BXJ,AL
INC BX
MOV AL,lIFh ;NomrnalWhite/Blue
MOV [BXIAL
INC BX
MOV AL.,lEh ;Hl~euYel~ow/Blue
MOV (BXJ,AL
INC BX
MOV AL,7Fh ;MenuMes-White/LI White
MOY [BXJAL
INC BX
MOV AL.*"h Wwrning-Whfte/Red
MOV [BXJAL
INC BX
MOV AL.,070h ,Border= Black/fhlte
MOV [BXIAL
RET

ENDP COLOR-VIDEO
PROC MONO VIDEO

MOV 7XOffset Menu
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MOV AL,70h ;Menu-Black/White
MOV IBXJAL
INC BX
MOV ALOFh ,Normal White/Black
MOV (MXAL
INC BX
MOV AL.OFh ;H~e- White/Black
MOV [BXI.AL
INC BX
MOV AL.,70h ,MertiMes-Black/WhIte
MOV [MXJAL.
INC BX
MOV AL.OFh ;Waning- White/Black
MOV [BXIAL
INC BX
MOY AL,7Fh ;Border- White/U White
MOV [BX),AL
RET

ENDP MONO VIDEO
ENOP COLORf MODE

Saoo the cureTW users video Iinormation to be restore by RESTORE-VIDEO
set text video mode for this program.

Input - None
Output - set variables: Ivldmiodel,[vIdpaoeI.WLvldcrl[vldort]
* ~[viddatrl and vivdbordl

* Note: has no e~ec If the doe version Is lefs than 3.30.

PROC TEXT-VIDEO
;-te99 for DOS 3.3 or greater

MOV AH,30h ;got doe var number
INT 21 h
XCHG AHAL ;high byte to ah
CMP AXO031Eh *Isdos > - 3.30 ?
JNC SVO ;If yee continue else
imp 5V5 ;exi assume text mode

-gtvideo mode
SVO: MOV AH,OFh ;got video mode

WIT 10h
MOV [vidmodel.AL ;save videomode
MOV [vidpagel,BH ,sav videopage

;--get cursor Inormation
MOV AH,03h ;get cursor status
INT 10h
MOV (VldcurslCX ;avm cursor shape

;-get font size
MOV AX1 130h ;get font Irdormatlon
XOR BH,BH ;0 a current font
INT 10h
MOV AX1 1 12h ;assume smnall font
Cmp l CA, ;Ist 84font ?
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JZ SV1 ;I yes save fort
MOV AX,1114h
CMP CX16 ;s it 8x16 fort ?
JZ SVi , yessve two
MOV AX,1111h ;2ssume OX14 fort

SVI: MOV [vidfoM],AX ;save currart fort
current color attibes

MOV AH,0h ;read clwa nd attr
MOV BH.[vidpqep ;gs current video page
INT 10l
MOV [,,'attrlAH .80" color attrlbue
MOV CL,4 counter
SHR AHCL ;high rnible to low
MOV [vldord],AH mav bckground color

;-- this a VGA system ?
MOV AXMA00h read vide corfig
INT 10l
CIM AI.,Ah ;is It an VGA ?
JNZ SV2 AI no then ev
MOV AX,IOOeh ;I yea got border color
INT 10h
MOV [vldbordl,BH ;save border color

;-dfort "yp
MOV AX,1114h ;8xl• characterst
XOR BLBL
INT 10h

;-sW tde video mode
SV2: MOV AX,0003 ;dault video tex mode

MOV BLlvidmodel ;gst current mode
CMP BL,7 is It moo tex ?
JZ SV5 ;W yes no hange
INT 101h ;st color texi mode

SV5: MOV AL[(Normal]
MOV [CoorlAL
CALL CLEAR SCREEN
CLC ;dear carry fag
RET

ENDP TEXT VIDEO

; Restore the users video Inormation which was save by SAVE VIDEO
; when the program began.

InW - None
OMi - Clears the screen
No1e: uses variables: Ivlidmodel,[vdpage, ml,[lc vkdfolrt

;[vdktl and [vldbordl

PROC RESTORE VIDEO
PUSH ES

;---tet for DOS 3.3 or greater
MOV AH,30h ;gst dos var number
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INT 21h
XCHG AHAL ;high byte to ah
CMP AX,031Eh ;A s > d - 3.30 ?
JC REV2 ;daiult to w/b

;-----reore orgina video mode
MOV AL. [vidmodej ;got video mode no.
XOR AHAH
INT 10h

;----retum display page to 0
MOV AX.0500h
INT 10h

;-restore original fort size
MOV AX, [v•d•r•]
XOR BL.BL
INT 10h

----rnd cumor cornn rto
MOV AH,03h
XOR BH.BH
INT 10h

,-restore original video page
MOV AL. [vldpage]
MOV AH,5h
INT 10h

;.-restore cursor shape
MOV CX, [vidcurs]
MOV AH.01h
INT 10h

;.-set border color
MOV AX,1001h
MOV SH,[vidbord]
INT 10h

;----dear the screen If dos 3.3 or greater
MOV AX,0600h ;scroll & clear window
MOV BH,[vldattrJ ;get color attribute
XOR CX,CX ;start row 0, col 0
MOV DX,40h ;bos data area
MOV ES,DX ;ptr to data area
MOV DX,[ES:4AhJ ;get number of columns
DEC DX ;convert to 0 start
MOV DH,[ES:84h] ;get number of rows
INT 10h ;clear whole screen
JMP SHORT REV3

;---cler screen I not dos 3.3 or greater
REV2: MOV ALVdlattr] ;system color W/B

MOV [Color.AL ;set color
CALL CLEAR SCREEN ;blank the screen

REV3: CLC ;clear cay flag
POP ES
RET

ENDP RESTORE VIDEO
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Open a Disk Plo using the file Handle method.
Input- AX-ptrASCllZnameofthefle.

shared/read/wrIte access assumed.
Output - Carvyflagsetlanopenlngerroror

tie size In AXand DX: Plo Handel in BK
Is set to begInning of the fi..

Note: Registers are not saved.

PROC OPEN
MOV DXAX :ptr to file name string
MOV AH.3Dh ;open file with handle
MOV AL,42h ;share/read/wrlte mode
INT 21h ,lrytoopenfle.
JC OPi carvy = opening error
MOV BXAX flIe handle in BX
XOR AXAX ;zero AX
MOV CX.AX ;off set from EOF
MOV DKAX ;=OInCXANDDX.
MOV AX,4202h position at EOF
INT 21h ;slzeofflein
PUSH AX bytes returns In
PUSH DX AX and DX
XOR AXAX ;zero AX
MOV CXAX off set from BOF
MOV DXAX ;=OInCXANDLJX.
MOV AX.4200h position tie pointer
INT 21h fleptrtoBOF
POP DX ;slze of tie returns
POP AX ;In AX and DX regs.
CLC ;clear carry flag
JMP SHORT 0P4 ,return to cailing prg.

OPi: OMP AXOCh ;Is access code wrong?
JNZ 0P2 ;lf not skip.
XOR AXIAX ;zero AX If wrong code

0P2: CMP AX,8 ;Is error code> 5?
JC 0P3 ;I not skip.
MOV AX,6 ;end of error table

0P3: MOV [ErrCodejAL ,save error code
SHL AX.1 ;multl err code by2
MOV BX�Offset OpenErr ;open error table base
ADO BXAX add err, offset to base
CALL CLEAR MESSAGE
MOV CH,[WarningJ wamlng color
MOV CL4CoIorI save original color
MOV [ColorICH ;set color
MOV AX,020Th ;r� 3/Col 8
CALL GOTOYX set cursor
CALL CSTR OUT output this line to
db 'Errori opening 1,0 the screen.
MOV AXDX ;FIIe name pointer.
CALL D$TR OUT ,output file name.
MOV AX,[BXJ ;ptrmsgstrlngtoAX
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CALL DSTR OUT ;display type of error
Mov (Cowlor)CL ;resore original color
CALL HIDE CUR
CALL ERR SOUND
CALL GET CHAR to stop program
STC ;set carry klg

Oft: RET
ENDP OPEN

.DATA
OpenErr dw Offset OpEl Offset OpE2.Offsat OpE3

dw Offset OpE4,Offset OpE5,Offset OpE6,Offsat OpE7
OpEl db, :Invalid access code. '.0
OpE2 db, :Invalid function. '.0
OpE3 db :File not found. ',0
OpE4 db :Path not found. ',0
OpE5 db :No handles available. ',0
OpE6 db :Access denied. ',0
OpE7 db 'Error code beyond table. '.0

.CODE

;---Send a ASCII String of a given length In the Data Seg. to the console.
Input - AX must points to the first character to send In the string.

CL - number of bytes to send
Output - None. AX-DX registers saved.

PROC SUB DSTR OUT
PUSH' AX- ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV SI,AX ;pointer to string.
MOV DLCL ;DL - number of chars
MOV BH,0 ;page 0 asumnmed
MOV BL4[ColorJ ;load color attribute
MOV CX, I rom data segment.

DSTR3: MOV AL4[SIJ ;get char from svtrn
CMP AL.0 ;s It the end ?
JZ DSTR4 ;exit I end of string.
MOV DHAL ;store char In DH
MOV AX,0920h ,Write 1 space to
PUSH SI ;save SI register
INT 10h ;set color attribute
MOV AH,0Eh ;fun.no. teletype mode
MOV ALDH ;get char for DH reg.
INT 10h ;chrto the console
POP SI ;restore DI register
INC SI ;point tonrodtchar
DEC DL ;character counter
JNZ SHORT DSTR3 ;get neot character.

DSTR4: POP DX
POP CX ;restore registers.
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POP BX
POP AX
RET

ENDP SUB DSTR OUT

;--Posion the cursor on the screwn
Input - AH (row) AL (column) position in bliwy numbers.

; Output - none. A registers restored.
; Nots: upper loft hand conor - 0,0

page 0, 25 rows and 80 columns screen assumed.
* Calling with DH - 25 wll hide the cursor off sareennl
PROC GOTOYX

PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV DXAX
CMP DH,26 ;is row > 25 ?
JC @@LOC1 ;If yes default to 0
MOV DH,0 ;set row to top line

@@LOC1: CMP DL.80 J1s column > 79 ?
JC @@LOC2 ;If yes deumit to 0
MOV DL0 ;column to far right

@@LOC2: MOV AH,02h ;set cursor funct, no.
MOV BH,0 ;page 0 assumed
INT 1Oh ;position cursor
POP DX ;restore registers
POP CX
POP BX
POP AX
RET

;-----Advance cursor one column on the screen
Input - none
Output = none. All registers restored.

page 0, 25 rows and 80 columns screen assumed.
PROC INC CURSOR

PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV AX,0300h
MOV BHAL
INT 10h
CMP DL,79
JZ INCI
INC DL
JMP SHORT INC2

INCI: INC DH
INC2: MOV AX,0200h

INT 10h
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POP DX ;restore registers
POP cx
POPBex
POP AX
RET

ENDP INC CURSOR

;--Hide cursor at row 25, column 0 below the last line of fth screen.
Inpu - None

*Outpu - Nor.o
* Calls GOTOYX

Notes: Page 0 and 25 Omn text screen assumed.

PROC HIDE CUR
MOV AX1900h ;rcw-25 col - 0
CALL GOTOYX ;place cursor
RET

ENDP HIDE CUR
ENDP GOTOYX

;-Send an ASC31 sftrinIn the Data Segmenort to the console.

Input - AX nmus point to the sutrn. The strNg must end with
* ~a hex zero. The desre color attribut must be de~ne

In Ohe data segment.
Output -None. AlI register are saved excep SI.

PROC DSTR OUT
PUSH AX msave registers
PUSH BX
PUSH CX
PUSH DX
MOY SI,AX ;pointer to string
MOV BHO ;page 0 asummved
MOV AX,@DATA
PUSH DS
MOV DSAX
MOV BL4[ColorJ ;Ioad color attribute
POP DS
MOV CX, Ifrom daba segmnent.

DSTRI: MOV AL(SII ;get char from strin
CMVP AL,0 Jls it the end?
JZ DSTR2 ;exi If end of strin.
MOV DMAL store chiar In DL.
MOV AX,0920h Vfrte I space to
PUSH SI ;save SI register
INT 10h ;set color atribute
MOV AH,OEh taunno. teletype, mode
MOV ALDL ;get cha for DL reg
INT 10h ;char to the console
POP SI restore SI register
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INC SI ;point to next cha
JMP SHORT DSTR1 ;get ne0d charater.

DSTR2: POP OX
POP CX :restore regisers.
POP BX
POP AX
RET

ENDIP DSTR-OUT

;--Send a two byte unslInd1 binary number to fth screen In decimal form.
Input - bnary numnber In AX

*Output - decimnal number to the screen. Registers restored on return.
Note: this recursive poedr could use up to 40 bytes of stack space.

leading zero are surprease and no space padding Is used.
BIN OUT1 and DIGIT OUT must be NEAR procedure

PROC BIN OUT NEAR
PUSA AX ;save divdend
PUSH BX
PUSH CX ;save CX register
PUSH DX ;save remainder
SUB DXDX ;zeo DX register
MOV CXOAh ,dlvlsor Is 10
DIV CX ;AX/10; answe In AX
CMP AX~O remnainder digit In DL
JZ @@BIN J1 yea stop recursion
CALL BIN IOUIT contine recursive call

@@BIN: CALL DIGIT OUT ;display digit hIn D
POP DX ;previous digit to DL
POP CX ;restore CX register
PO ex
POP AX ;restore AX register
RET ;NOTE: thi RET wil point to @@BIN: to dsly

;each digit of the recursions stored hIn DL register.
;After all digits are displayed it wE return to
,ft calling program.

Send a dIV (0 to 9) stored In DL register to the screen
PROC DIGIT OUT NEAR

MOY BHO ;page 0 asummed
MOV BLj[Color] ;load color attirbute
MOV Cx,1 *rom data segweit
MWV AX,0920h Vfte 1 spaew to
INT 10h ;set color attribute
MWV AH,OEh Awnno teletype mode
MOV ALODL ;got cha for DL reg..
OR AL,30h ;convert to ASCII digit
INT 10h ;char to the console
RET

ENOP DIGIT OUT
ENDP BIN-OUT

; eta Char f*am the keybard. (keyboard buffe not ckiwed before Input)
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InpA- none
Output - binay ASCII keyboard code in AL.
Carry Mag - extendede code.
indtnde codea awe convato to control keys by E)Cr CHAR

PROC GET TEXT
GETi: MC5V AX0700h ;input function number

WIT 21 h vmafor~ charactor
CLC ;dewr carry lag

CMP AL.O Is the Char extendad?
JNZ .O@TE)T If not edxtede return
LM0V AH,07h ;u.*er cha Input
INT 21 h to go Wt exe dedca.
CALL Off COA ;convet wextened codea
JC GETi- 4not on the Rd
PTC set carr lag

@@TEXT: MOV AHO zaro AH register.
RET ;end of subroutine

ENDP GET TEXT

;-GeW a Char from the Standard Input device. (keyboard assumed)
Inpu - none

*Output - binary ASCII keyboard code In AX
Carry flag - extended code.

PROC GET CHAR
GETO: MOV AXIOCO7h ;clear keyboard buffer

INT 21h ;and wait for ctw.
CLC ;clear carry flag
CMP ALO AI the Char aexteded?
JNZ @@CHAR XI not extended return
MOV AH.O7h ;unfllte cha Input
INT 21h -to got exeded char.
CALL EXT CHAR ;convert attended codes
JC; GET6O ;df- not on the list
STC ;set carr flag

@@CHAR: MOV AH,O ;zero PH register.
RET :,nd of subroutine

A subroutine to convert edxtede codes to control codes.
Input - extended code In AL

*Output -converted codeIn AL
*Carryag Ifnot one ofthe Keys listedbelow.

Key Extended Code Converte to: CurtCha Ctdl-Value
Home 4Th '*A I h
UpArr 48h A~E 5h
Pgtjp 49h "'R 12h
LiArr 4Bh "Is 13h
RLArr 4Dh AD 4h
End OFh 6T h

* DnArr 50h "IX 18h
PgDn 51h 'AC 3h
Ins 52h NV 16h
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Del 53h ^G 7h
PROC EXT CHLAR

CMP -AL.4Th

JNZ EXTO

imp SHORT EXT10
EXTO: CMP AL48h

JNZ ET
mov AL.5
imp SHORT EXTIO

EX~l: CMP AL.4Bh
JNZ EXT2
mov AL,12h
imp SHORT EXTIO

EXT2: CMP AL,413h
JNZ EXT3
MOV AL,13h
imp SHORT EXT1O

EXT3: ChP AL.4Dh
JNZ EXT4
MOV ALA
imp SHORT EXTIO

EXT4: CMP AL,4Fh
JNZ EXT5
MOY ALA6
imp SHORT EXTIO

EXT5: CRAP AL,50h
JNZ EXT6
MOV AL,18h
imp SHORT EXTIO

EXT6: CMP AL,51 h
JNZ EXT?
MOV ALA3
imp SHORT EXTIO

EXT7: ChAP AL,52h
JNZ EXT8
MOV AL,16h
imp SHORT EXT10

EXT8; OMP AL,53h

MOV AU,
imp SHORT EXTIO

EXT9: OTC mo carry flag
imp SHORT EXTI 1

EXTIO: CL.C ;dlew carry flag
EXTI 1: RET
ENDP EXT CHAR

ENDP GET-CHAR

;-Sendan ASCII aftri In the Code segmert to the consode.
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The cog Must be rigit belore the sftri The string must end with
a h@K zero. This procedure must be colled as a nowe procedure
The desired [color) atlrbte mnust be stored In the Data segrnent.
Note: AN registers save exept S1.

PRO CTR OUTr NEAR
op Si

PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV BH,O ;page 0 asummred
MOV BLj1ColorJ ;lomd color atribute
MOV Cmi irom data segmant.

CSTRI: MOV AL.,ICS:SlJ ;ga cha from code seg
CMP AL,O
JZ CSTR2 ;0-eand of soft
MOV DLAL. Maore char In DL
MOV AX,092Oh .Wfte 1 apace to
PUSH SI msam $1 register
INT 10h ;set color attribufte
MOV AH.OEh ;func~no MIisty" mode
MOY ALDL ;get char for DI.
INT 10h charto the console
POP SI ;restore SI register.
INC SI ;point to nod cha
JMP SHORT CSTRi ;get next character.

CSTR2: INC SI ;SI points tonexi
POP DX ;Instrction in code.
POP CX ;restore registers.
POP BX
POP AX
PUSH Si ;store the CS pointer.
RET ;reators CS register.

ENDP CSTR-OUT

;--Clea a Window
Input - AX - upperleft corrier row/cod row 0 -24

*BX -lowerrlghttcornerrow/col colO0- 79
* ~[color) - currer attribute from data section

page 0 assumned.
Output - abort Irow or colurm are out dbound&.

PROC CLEAR WINDOW
PUSH AX ;ave registers
PUSH BX
PUSH CX
PUSH DX
CMP BHAH ;is starting row>ending?
JC WINI exit Iyes.
CMP BLAL is starting col>en~g
JC WINi ;adt IYes.
CMP BH,25 AI row oit of bounds?
JNC WINI exid IYes.
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CMP BL.80 ;ls col out of bounds?
JNC WIN1 ;ext I yes.
MOV CX.AX ;dating row/col to CX
MOV DXBX ,ending row/col to DX
MOV AX.0600h window function no
MOV BH.[Co]or ;get actve color
INT 10h ;dear the window

WINI: POP DX ;rs"or registers
POP CX
POP BX
POP AX
RET

ENOP CLEAR WINDOW

;-Draw a 17 line 80 column dislay box for the Restaurant program.
It can also be used to Cler the display screen and tiWe screen.
Input - None
; Outpu- None

* Cals CSTR OUT procedume
PROC DISPLAY BOX

PUSH
PUSH BX
PUSH CX
PUSH DX
MOV ALj.Border ;change color attribtft
MOV lColorIAL for scron outpuL
MOV AX,0400h ;row 4. column 0
CALL GOTOYX ;,s cursor position
CALL CSTR OUT ;draw box
db 201, 78-DUP (205),187
db 186, 78 DUP ('),186
db 186, 78 DUP '),186
db 186, 78 DUP C '),186
db 186, 78 DUP C '),186
db 186, 78 DUP '),186
db 186, 78 DUP '),188
db 186, 78 DUP '),186
db 186, 78 DUP ('),185
db 186, 78 DUP (,186
db 186, 78 DUP (,186
db 186, 78 DUP '),186
db 186, 78 DUP '),186
db 186, 78 DUP '),186
db 18, 78 DUP '),186
db 18e, 78 DUP %'),O6
db 200, 78 DUP (206),186,0
MOV AL.,NormiJ
MOV [Color],AL
POP DX
POP CX
POP BX
POP AX
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RET
ENDP DISPLAY BOX

Display an aror meage on th cen in row 5 column 3, Norma colors
Input - AX poiner to ASCIIZ string In Dat segment

S ouput - Carry Flagset
; Note: sends message to screen and wak for key to be premd.

PROC ERROR MESSAGE
PUSH Ax
PUSH BX
PUSH CX
PUSH DX
M•v CL,[Color) save assigned color
MOV AL[Nornal) ;st color to norn
MOV [C.lorLAL for string output
MOV AX,0403h ;point row 4, col 3
CALL GOTOYX position cursor
MOV AXBX ;load string pointer
CALL DSTR OUT ;d ay error message
MoV [ColorICL ;restore assigned color
CALL HIDE CUR ;hide the cursor
CALL GET CHAR wait urd key pressed
STc ;carry flag error
POP DX
POP CX
POP BX
POP AX
RET

ENDP ERROR MESSAGE

Play a series of notes using the 8253 timer chip to produce sound.
Input AX - pointer to 16 bit data string containing

; frequency and duration for each pitch
data string must end with a Hex 0

Output None

PROC SOUND
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
PUSH BP
MOV SIAX ;place dt ptr in Sl
IN AL.,61h ;glt status port B
OR AL,3 ;enable spake and
OUT 61hAL ;Umer channel 2.
MOV AL,0BMh ;knldlze channel 2
OUT 43hAL ,for mode 3

SOUl: MOV DX,[SI) ;Ioad frequency
CMP DX,0 ;b It the end of tr?
JZ SOU3 X yesead ele
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INC SI ;dvance ptrto
INC SI ;poki to the duration
MOV AL,.DL ;jow lob of frequency
OUT 42hAL mend to Iatch2 port
MOV AL.DH ;low mnb of frequenc
OUT 42hAL send to Watch2 port
MOV AH,0 ;it function number
INT lAh ;get BIOS timer court
MOV BXDX ;move I•mord to BX
ADO BX[SIj ;add duration to BX
INC SI ;advance ptr to
INC SI ;polrt to ne frequency.

80112: INT lAh ;gt BIOS time count
CMP DXBX ;A court > duration?
JC SO U not check ouin sls
JMP SHORT SOUl ;jump to got rnn frq.

SOU3: IN AL.61h ;get byte from port B
AND ALOFCh tun off speaker bits
OUT 61h,AL ;replace byte in port B
MOV DX,1282 ,deault sting
MOV ALDL ;get lab of court
OUT 42h,AL ;send to port 42h
MOV ALDH ;get mnb of count
OUT 42hAL ;send to port 42h
POP BP
POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP SOUND

Force the numlock key ON by turning on bit 5 In the BIOS dat area
PROC NUM LOCK ON

PUSH AX
PUSH DS
XOR AXAX
MOV DSAX
MOV AL.20h
MOV 81,417h
OR [S,•L.
POP DS
POP AX
RET

ENDP NUMLOCKON

;---e Display Message.
Input - None
OtL" - None

PROC CLEAR MESSAGE
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PUSH AX ;saVe registers
PUSH BX
PUSH CX
PUSH DX
MOV ALIMenu) ;Momu colo
MOV [Coor)AL ;set color
MOV AX,0200h ;row 3; col 8
CALL GOTOYX ;position cursor
CALL CSTR OUT
db 73 DUIP(2h),0
MOV AL.[Nonnrj :nonmi colo
MOV [ColorI)AL ;s coWo
CALL HIDE CUR
POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP CLEAR-MESSAGE

; Create a Disk Fie using the file Handle method.
Input - AX - ptrASCIiZ nhme oftheflle.

* shared/read/write access.
: Output - Carry flag sat V a creating eor or

File Handel in BX and a fie of 0 bytes Is open

Caution: This procedure wN erase and existing tile.
If the two films have the same name.

PROC CREATE
MOV DXAX ;Otr to fle rmnme string
MOV AH,3Ch ;create file with handle
XOR CXCX ;normal attributes
INT 21h try to open fte.
JC CTi ;carry - opening error
MOV BXAX ,'9e handle in BX
CLC ;cdmr cany fg
JMP SHORT CT4 ;return to cOaing prg.

CTi: CMIP AXOCh ;A access code wrong?
JNZ CT2 ;X not skip.
XOR AXAX ;zero AX I wrong code

CT2: CMP AX.6 ;As error code > 5 ?
JC CT3 ;X not fp.
MOV AX,8 ;end of error table

CT3: MOV [EnCodeAL ;save error code
SHL AXI ;muff err code by 2
MOV BXOfset OpenErr ;open error table base
ADD BXAX ;add err. offet to base
MOV AXOIO7h ;row 2, column 8
CALL GOTOYX ;posilon cursor
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MOV CL.dCelorI ;save color attribute
MOV AL, Warnigi ;ga new attribute
MOV (Colon AL ;assign att to color
CALL CSTh OUT ;outpu this lIne to
db 'Errorl creating .O0 fth screen.
MOV AXOX ;Fl~s name pointer.
CALL DSTR OUT ;output So name.
MOV AX,[BX ;ptr mag sftlto AX
CALL DSTR OUT ;display type of error
MOV (Colon CL ;restore orignl attri
STC sat carry flag

CT4: RET
ENDP CREATE

;--Send a 16 bll unsigned binar number to the scree in decimal form
*I iEGA and VGA Graphics Mode I Ohpageo

Input - AX - binary number CX - total number of digits
* the number Is padded with leading zore ro d CX digits.
* (Icolor) - current attribute from data section
* Output -None
* Videornode: 10h 640 x350 16 colors raw- 25Col- 80

Note: the calling procedure must make sure tha the number is CX is
* largle enough to display all the digits of the number In AX. This

procedure can be used when leading zeros are needed.

PROC BIN DIG OUT NEAR
PUSH Xx save d~idend
PUSH BX
PUSH CX ;save CX register
PUSH DX ;ave remainder
SUB DXDX ;zero DX register
MOV BXOAh ;dlvor Is 10
DIV BX ;AX/1O; answrin AX
DEC CX ;remainder digit In DL
JZ @BIN Xyes stop recursion
CALL BIN DIG OUT contine recursive call

OWN: CALL DIGIT-b OUldsplay digit In DL
POP DX ;previous digit to DL
POP CX ;restore CX register
POP BX
POP AX ;restore AX register
REF ;NOTE: thi RET wil point to @@BI N: to display

ENDP BIt' DIG-OUT ;each digi of the recursions stored in DL. register.
;After all digit are displayed It will retumn to
,ft calling program.

;--Ask a yes or no question.
Input-=None
Oulput -Cary Flag -YES
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PROC EXIT YN
PUSH AX ;amve registers
PUSH BX
PUSH CX
PUSH DX
CALL CLEAR MESSAGE
MOV AL..[WaVrng ywr• color
MOV [Color],AL ;set color
MOV AX.0208h ;row 3/Col 12
CALL GOTOYX ;set cursor
CALL CSTR OUT ;dlAplay warnirng
db 'Ext to DOS ? [YI/N ',0
MOV ALINomwaIJ ;,nokw color
MOV [Cor)l,AL set color

EXI: CALL HIDE CUR
CALL GET CI4AR
AND AL'5Fh ;t off bts 6 & 8
CMP AL'N' ;is It No?
JZ EX4 I; yes edt
CMP AL,ODh ;is It <Enter>?
JNZ EX2 ;if not continue
STC ;set cany flag
JMP SHORT EX5 m;i

EX2: CMP ALY ;is It Yes?
JNZ EXI ;If not get anotwer
STC ;set carry flag
JMP SHORT EX5 m;i

EX4: CLC ;clear carry flag
EXS: POP DX ;restore registers

POP CX
POP BX
POP AX
RET

ENDP EXITYN

;---Cler the screen and place the cursor In position 0,0
Input - None Color - curent [color aMrbte from data section

S Output None BordercolorIsalsostthe aeas•thetscreen.
Notes: ANl registers saved. 25 rows and 80 columns pape 0 asumwed.

PROC CLEAR SCREEN
PUSH AX ;mv registers
PUSH BX
PUSH CX
PUSH DX
MOV BH,[CorlI olor allrlbitf
MOV AX,0700h ;initilize window func
SUB CX,CX ;row/col - 0,0
MOV DX,184Fh ;row/col - 24,79
INT 10h ;clear screen window
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MOV BHColor ;color aribute
MOV CL,4 ;shlf background color
SHA BH-,CL to the lower 4 bytes.
MOV AX.YOO1h ,uncdton number
INT 10h ;set screen border
MOV AH,2h ;set cursor position
MOV BH,0 ;page 0, rowcol to DX
MOV DX.CX ;positon cursor at the
INT 10h the top left comor.
POP DX ;retore registers
POP CX
POP BX
POP AX
RET

ENDP CLEAR-SCREEN

;----Dr a 4 line 80 column menu box. Starting at raw 0-21, column 0.
Input - AX - Row,Columns cursor position. Column must be 0

; Output - None
; Calls CSTR OUT procdeures
PROC MENU BOX

PUSH AX
PUSH BX
PUSH CX
PUSH DX
XOR ALAL ;set column to 0
CALL GOTOYX ;set cursor position
MOV DL,[Color ;save original Color
MOV AL,[Menu] ;clange color attribute
MOV [Cdor],AL lor scron output.
CALL CSTR OUT ;draw menu box
db 201, 78-DUP (205),187 ;all except last byte.
db 186, 78 DUP (' '),186 ;CSTRUOUT will cause
db 186, 78 DUP '),186 1* screen to scroll
db 200, 78 DUP (205).0 ;in row 25, col 80.
MOV BL,AL ;color to BL
MOV AH,Oh vft char funct no.
MOV AL,188 ;last chacter of box
MOV BH,0 ;page 0 assumed
MOV CX,1 ;number of bytes
INT 10h vfwt last byte
MOV [Color],DL ;restore orginal Color
POP DX
POP CX
POP BX
POP AX
RET

ENDP MENU BOX

;---Draw a 4 lIne 80 column menu box. Starting at row 0-21, column 0.
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Input - AX - Row.Columns cursor position. Column must be 0
* Out~put-None
* Cab C8TRhOUT proodsures

PROC CLEAR BOX
PUSH AX
PUSH BX
PUSH CX
PUSH DX
MOV DL. [Color) *save original Color
MOV AL.[Normall ;clangs color attribute
MOV [Color) AL f1r acren oipt.x
XOR AL.Al. ;set column to 0
MOV BI.,79
MOV SHAH
ADD BH,4
CALL CLEAR WINDOW
MOV [Color)DL ;resore original Color
POP DX
POP CX
POP BX
POP AX
RET

ENDP CLEAR-BOX

;Dispay the DOS extended eror message remur
;by calling Int 21 h function 59h - Got wextened erro Information. if the
;wr cde IsIss *teer36 ftwr tuft s preserted. N theerror
;number Is 36 or larger the number Is print to the screen.
;Input - None data bytes [Err~ode), [Color], and (Normal) assumed.
;Outpu - Error number in [ErrCode)

PROC DISPLAY ERROR
PUSH AX
PUSH BX
PUSH CX
PUSH DX
PUSH ES
MOV [ErrCodelAL moave AL register
CALL CLEAR MESSAGE
MOV CHJ Warning) vwamng color
MOV CL, (Color) moave original color
MOV [Color) ,CH ;se9 color
MOV AX,020Th ;raw 3/Col 8
CALL GOTOYX ;set cursor

---request edxede eror Information
XOR BXBX ;get extended eror
MOV AX,5gO0h 0,inaomtion from
INT 21h ;DOS systern
XOR AHAH ;zer hi byte
CMP AL,O vas an eror found
JZ ERRO1 ;I NO disply message
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CMP AL,37 ;ls code < 37 ?
JC ERROI ;If YES d*sply m
CALL CSTR OUT
db 'DOS Error Number %0O
CALL SIN OUT
MOV AX(3-7 ;37 - unknown DOS ermo

ERROl: SHL AXl error number x 2
MOV BXOfset ErrStr pokter to tabe base
ADD BXAX ;BX ptr to erro pir.
CALL CSTR OUT
db 'DOS Error -.0
MOV AXJBJ ;load ptr to error ir.
CALL DSTR OUT msend sutrn to screen
CALL CSTRCOUT
db Press Any Key. '.0
MOV IColori 'CL ;retore orlgku cowo
CALL HiDE CUR
CALL ERR SOUND
CALL GEf CHAR
POP ES
POP DX
POP CX
POP BX
POP AX
RET

ENDP DISPLAY-ERROR
.DATA

Efrftr dw ErrOOErrOl EniO2,EnW3,ErrO4,ErO,ErO6,ErW7,En08,ErV9
dw Erri O,Err 1 ,En12,Err13,ErrI4,Err15.Errl6.Errl 7,Errl8,Errl9
dw Err2O,Err2l ,Err22,Err23,Err24,Err25,Err2BEn27,Err2B,Enr29
dw Err3o,Err3l ,Err32,Eri33,Err34,Err35,Err3B,ErrS7

Er,00 db 'no error found',0
Enr01 db %uncton number Invalld',0
En,02 db Wfie not found',O
EMvO db 'path not Round',O)
EnrO4 db 'to many open flle',0
Er,06 db 'access denied',O
ErrOS db 'handle inwalld',O
ErrO7 db 'memory control blocks destovyed',
EnrOB db 'hKifficle memory,O
EruOG db 'memory block address InWild',O
EfflO db 'enwlronmert Invalki',0
Erri 1 db 'format kwalld',0
Errl2 db 'access code kInvld',0
Errl3 db 'daft kwvald',O
Errl4 db 'unkown unrt',0
EMSl db 'disk drive Iswad',o
ErrIB db 'attempted to remove current: direotoq,0
Errl7 db 'not same devlce',0
EMrS db 'no more fes,0
Err9 db 'disk wrlte-potected',o
Err2O db 'unkown unlt',0
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EnT21 db 'drhe not ready,O
Err22 db, 'unkown ommand',O
ErY23 db, 'dafta eor (,crc)',O
Ern24 db 'bad request strutur Wienh',O
EnY25 db, 'seek ~ror.O
Err2S db, 'unkown media type',O
Err27 db, 'sector not Woun'.0
EM2S db 'unter out of MWer.O
Err20 db Writ fatit'O
EriSO db 'read taiit,O
Err3l db 'general falureo
ErrS.2 db 'sarwing vlolatlon',O
Err33 db lock vlolalon,O
Err34 db 'disk change invall'.O
Err35 db, 'FCS unwlable'o
Err3S db, 'shafin buffer sexeded',o
Err37 db, 'check DOS documsWatlon',O

.CODE

INT24h Substitute critical-error handler to tell DOS to Retry or Fall errors and
return to the calling program. This subroutine wiNl redirect DOS's

;attemnpt back to the calling program.
Note :The Abort Is converted to what DOS calls a Fall and wo return

control back to the calling program with an err or code in AL
INT23h Ignore the conrol C break commnand from the keyboard.

PROC INTERRUPT-HANDLER
;-istdcriticsl-err handier

PUSH DS
MOV' DXSeg IN1'24
MOV DS,DX
MOY DXOffset INT24
MOV AX,2524h
INT 21 h

;-Install "C error handler (Ogore ,C breaks)
MOV DXSeg INT23
MOY DS,DX
MOV DXOffsst lINT23
MOV AX2523h
INT 21 h
POP DS
RET

;--substitute Interrupt 23h
PROC INT23 FAR

XOR AXAX
IRET

ENDP INT23
;---substitute Interrupt 23h
PROC INT24 FAR

PUSH BX
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PUSH
PUSHh
PUSH 9
PUKH
PUSH BD
PUSH DS
PUSH ES
MOV OXAXsAT ;w In DX
MOV AXDATA g;et daft sengmst
MOV DAX asgn data sagr
MOV CLAColoI :get curr allrlbiS
MoV AL4•lming ;got wrnin color
MOV [ColorJIN Assign to color
MCV AX,0OT% ;rpw4/ col0
CALL GOTOYX ;position cursor
CALL CSTR OUT ;snd sin to scn
db 7.7,' Efow. Pros R to Rery or A to Abort '.0
CALL HDE CUR

CRT1: MoV AH,6 Doe function number
MOV DLOFFh ;g9 cher input from
INT 21h the keyboard.
JZ CRTI :I not char try again
AND AL,5Fh ;make capital letter
MOV AHAL ;npit to AH
MOV AL,3 3 - fi the DOS cal
CMP AH,'A' I an Abort ?
JZ CRT2 ;ed Ifan Abort
MOV ALl ;I -l oytthDOScall
CMP AH,'R' ;Is It a Retry?
JNZ CRTI ;X no get new char

CRT2: MOV DL,.AL ;save return code
MWV AL,[Menu ;get menu color
MOV [Color],AL ;assign to color
MOV AX,0220h ;row 4 / col 0
CALL GOTOYX position cursor
CALL CSTROUT ;sen string to screen
db 990
MDV [Colorl,CL ;assig oia att
MOV AXDX ;reSore DOS return code
POP ES
POP DS
POP BP
POP DI
POP SI
POP DX
POP CX
POP BX
IRET

ENOP INT24
ENDP INTERRUPT HANDLER
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;-The Pase for 89 for 1/2 second.
Input, -None

* OutIps-None
PROC PAUSE

PUSH AX
PUSH BX
PUSH CX
PUSH DX
XOR AXAX :Gst ticks function no.
INT lAh ;get Dos timer Wcks
MOV BXDX ;Iow byte ticks to BX
ADO BX9 ;9 - 1/2 second

PAl: XOR AXAX ;Ge ticks function no.
INT lAh ;get Dotimer ticks
CMP BXDX ;is time run out?
JNC PAl ;i not loop again
CLC ;clear carry flag
POP DX
POP Cx
POP BX
POP AX
RET

ENOP PAUSE

;---Sele a Select a Key file.

Input - None
* Output - Cay Flag DOS Error

Local varables:
BH - hlflte bar poton # 1 to 14

; BL - starting directory number # I to MaxF~le

PROC SELECT FILE
PUSH AX
PUSH BX
PUSH CX
PUSH DX
CALL CLOSE FILE ;close any open gle
CALL SET TIYPE ;POS or NEG variables
CALL CREATE MEM DIR ;make a memory directory
JC SELS ;exat I error
CALL SELECT-SCREEN ;dlsplay select screen
JC SEL4 ;no flles in directory

;---dlsplay the lies
MOV BXjBarPosI sarng position

SEL: MOV AX,BX .f1e varkial toAX
CALL DISPLAY FILES 'fles to screen

SELl: CALL GET CIAR ;get keyboaI Input
CMP AL,1Bh3 ;ls I an Esc key ?
JNZ SEL2 ;X not goto nrod test
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JMP SEL4 ;Exit
SEL2: CMP AL,OOh Iskapick?

JZ SEL ;I YES exit loop
;-ame I an active control key was pressed

CALL CONTROL KEYS
JC SEL. ;no change got char
JMP SHORT SELO ;edraw Me window

;--Op ft. ount ID's, and look for ranked dat ine.
SEL: CALL MOVE NAME .,0 name to data seg

CALL OPEN SLDI *.open SLD fie
JC SELS ;sc - main menu
MOV [BarPose.BX mve current position
CALL READ DATE ;gat DOS daoe od 4e
CALL F4ND -ERO ;kxlae OW In data ue
JC SEL.5

SEL4: CALL RELEASE MEM DIR ;release meu block
CLC ;cler carry fag
JMP SHORT SELO

SELS: CALL RELEASE MEM DIR ;release mere block
STC ;error set carry 1ag

SELO: POP DX
POP CX
POP BX
POP AX
RET

Adjust the highlight bar position variables In BX register
Input - AL - Char for the keyboard

BH- hlte bar poitlon # to 14
BL = starting directory numrbw # 1 to MaxFe

* Output Ca"ry Fag - nochangeln BX

PROC CONTROL KEYS
;--.-s it a Down arrow ?

CMP AL,24 ;Is it Down arrow?
JNZ KYS2 ;Mf not goto next test
MOV AXBX ;get current variables
ADD AHAL ;inc hlite bar
CMP [MaxFi9]AH A It end o file ?
JC KYSlO i yes Exit no changes
CMP BH,14 ;is bottom of window ?
JZ KYS1 X yes Inc starn
INC BH else Inc bar number
JMP SHORT KYS9 ;ext

KYSl: INC S1. ;inc starting number
JMP SHORT KYSO ;display new directory

-. • it an Up arrow ?
KYS2: CMP AL,5 ;ia it Up arrow ?

JNZ KYS4 ;I no goto next test
CMP BX,0101h ;Iit beognl of file ?
STC ;set carry for ret
JZ SHORT KYSIO ;X yes Exit no changes
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CUP BH,1 ;Itop d wwnow?
JZ KYS3 ;I yes Doec stuitlng
DEC BH ;ebs dec bar numb*er
JMP SHORT KYSS ecxk

KYS3: DEC 8B. ;doec startin number
JMP SHORT KYS9 Aloslay now directory

;---.-4ok a MonoKey? ;go toTop ofDirectoy
KYS4: CMP ALA1 sHame key?

JNZ KYS6 ;I notgoto nod ttst
MWV BX.0101h most top of os
JMP SHORT KYS9 ;dliply now directory

;--4 a End Key ? ;go Badom of Directory
KYSS: CMP N,.6 ;b k End key ?

JNZ KYS? X not goto nod test
MWv AHJ[MPUIb ;gs number of Onie
CUP AH,15 ;me#offhlss> 14 ?
JNC KYSS :1 yes jump to lastpae
MWv BL'i s9&tarvgpst
MOV BHAH hilt bae entry.
JUP SHORT KYSO

KYSS: SUB AH,13 nmaxfhes-13 - stalling
MOV BLAH ;ore in B1.
MWV BH,14 ;hike botom df window
JUP SHORT KYS9 ;dbpbay directory
s k the PageUp Key ?

KYS?: CUP AL,18 ;s It the pageup key ?
JNZ KYSS xi goto rodc teet
MOY AH,BL starting # to AL
SUB AH.14 ;subtrect 14 - pageup
MOV ALJl ;che for homekey
JLE KYS4 ;no goto homeskey
MOV BLAH ;chang page
JMP SHORT KYS9 :.dsplay new pogs
9 k the Page~n Key ?

KYS8: CUP ALPS ;,ls kt the pagedn key ?
STC ;*et carry flag for ret
JNZ KYSIO If goo rod teot
MOV AH.BI ;starti #to AL
MWV AL.[MaxFloI ,number of dir Slee
SUB AL,14 ;PMr to topof lostpsgs
ADO AH,14 ;Ppag - pag + 1
CUP ALAH *I this the Iastpage?
MOY AL.6 ;char for End key
JLE KYS5 ;I yes goto End
MWV BLAH ;"lego Page + 1

KYS9. CLC
KYSIO: RET
ENDP CONTROL-KEYS

;---Dsplay Pies In Memory Directory
Inpt* AL - sftatn directory numnber (1 to Monoi)

AH - hitebar number (Ito 14)
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S •Otput a 14 line of file names to the screen.
; Note: local varlbiew: AH = non hike color atribute

e BX - row/cal DH = hike bar color attribute
; CX - loop counter DL reverse hle bar number (14 to 1)
; Note: the hike bar counter dared in DL Is reversed from I to 14
; Into 14 to 1 so It can be compired to the loop counterl in
S CX to select the correct row to hilte.

PROC DISPLAY FILES
PUSH AX save registers
PUSH BX
PUSH CX
PUSH DX
MOV DL15 ;convert 1 to 14 Into
SUB DLAH ;14 to I
MOV AH,[Menu] ;normal attribute
MOV [Color),AH ;set default color
MOV DH,[WamIngj ;hIke bar attirb•te
MOV BX,020h ;row 6/ ol 32
MOV CX,14 ;number of rows

DISO: CMP DLCL ;is this the hike bar
JNZ DISI ;< > 0 = no color change
MOV [Color],DH ;If yes color - warning

DISI: CALL DIR STR ;dlsplay one fie name
CMP DLC[ ;is the the hike bar
JNZ DIS2 ;<> 0 - no color change
MOV [Color],AH ;A yes color - menu

DIS2: INC SH ;ptr to next row
INC AL ;ptr to next dir entry
LOOP DISO loop 14 times
CALL HIDE CUR
CLC ;clear carry flag

DIS3: POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP DISPLAY FILES

;--M4ove Selected ge Name from memory block to FNa in data segment.
Input BL = starting directory number (1 to MoxFe)

SBH = hike b number (1to 14)
; Output an ASCIIZ tie name string In FIeNa In the data section.

PROC MOVE NAME
PUSH A ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV AXBX ;membnk ptr to AX
ADD ALAH ;start dir no + Mite
DEC AL ;nusA 1 = memblk recno
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XOR AHNA convert 16 bi number
MOV CL4 ;don counter
SHL AXCL ;r4 = times 16
INC AX ;up 2 leadbn Spaem
INC AX
MOV SI.AX ;mernbll oiset to Sl
MOV DI,Ofset FNo ,degination olset
MOV AX.DS maugn ES to the
MOV ESAX ;dat section
MOV AX[DWSeW ;*men bak se Ptr
MOV DSAX ;asin nwm k to DS
CLD suto Inc Sl & DI

MOVO: MOV ALSIl ;g first byte
CLP AL,'.' ;s beognwn otype?
JZ MOV ;adi loop I yes
MOVS8 ;mnoe byte
JMP SHORT MOVO loop utd beg of type

MOVi: MOV AXES ;reore DS to
MOV DSAX ;point to the data M
MOV CX,5 ;number byte to move
MOV SlOffet FiTyp ;pokt to 5 byte strng
REP MOVSB ;move type to FkNa
CLC ;cle carry lag
POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP MOVE NAME

;----Dspay the Select a fie screen.
Inpl - None
Output - Carry Flag I no FIL fles in current directory

PROC SELECT SCREEN
PUSH AX ;sve registers
PUSH BX
PUSH CX
PUSH DX
XOR AXAX ;row O,colum 0
CALL MENU BOX ;draw menu boox
MOV AXOSdh ;row 1,column 4
CALL GOTOYX
MOV CL,[CoIor] ;ave current color amttr
MOV AL,[MWIu] ;sw color = menu
MOV [Coor]AL
CALL CSTR OUT
db 'Use the '24,' and '.5,' arrow keys to hlgNt the'
db 'deied data le.',0
MOY AX,020Fh ;row 2,column 7
CALL GOTOYX
CALL CTROUT
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db 'Press the <Enter> key to select the htig lie.',0
MOV AL,[NormeJ sat Color
MOV (CdorJAL
CALL CLEAR TTLE
MOV AZ040h
CALL GOTOYX
CALL CSTR OUT
db 'Directory Path : ',0
MOV AOffset Path
CALL DSTR OUT
MOV AX.150h ;row 21,column 0
CALL MENU BOX ;draw menu box
MOV AL., [MwJ ;sa color - menu
MOV [Coor]AL
MOV AX,1600h ;raw 23.column 5
CALL GOTOYX
CALL CSTR OUT
db 'Pres the <Esc> key to return to the menu wWlhout'
db 'selecting a fle.'.O
MOV AX,1709h ;raw 23,column 5
CALL GOTOYX
CALL CSTR OUT
db 'The current directory contains: ',0
XOR AKXAX ;zero AX regster
MOV AL.,[Maxe] ;Ioed number FIL lies
CMP ALl ;is k only one ?
JZ CEE Jis yes singular text
CMP ALO ;Is zero ?
JZ CEE2 ;Af yes display error
CALL BIN OUT ;else display number
CALL CSfR OUT ;of ies.
db fins h a type of ',0
JMP CEE4

CEEl: CALL CSTR OUT ;slngular text mess.
db 1 fie wlkha type od',0
JMP CEE4

CEE2: CALL CSTR OUT ;zero flies statement
db 'no ileswkth a type of m.0
MOV A•Ofset FiTyp
CALL DSTR-OUT
CALL CSTR-OUT
db '".,0
MOV AL,[Wamr]ng) Vafrlg color
MOV [Color]AL ;st color
MOV AX,0506h ;raw 5 Col 7
CALL GOTOYX ;set cursor
CALL CSTR OUT ;dblsly warning
db 'No',O-
MOV A•XOlsa FITyp
CALL DSTR OUT
CALL CSTR-OUT
db 'fles fond In directoryl Press Any Key for'
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db 'Provio&5 Menu-.0*
CALL HODECUR
CALL GETCHAR waft for keyboard key
MOV ~lco&ICL ;resgore ourlgi Color
STC eel carry flag
JMP SHORT CEE5 *ucf no flies found

4-rW background booce mid key discilpllo
CEE4: MOV AXOltse FiTYP

CALL DSTR OUT
CALL CSTR7OU`T
db '".,0
CALL SELECT WINDOW

CEEB: POP DX ;restore regleters
POP CX
POP BX
POP AX
RET

;-draw gol diplay windolws; and MYkeyIsructkon
lnpei- None
Output - Nonie

PROC SELECT WINDOW;g
MOV AL, Nomualj a oo
MOV [ColorIAL
MOV AX.0804h ;row 8 column 4
CALL GOTOYX
CALL CSTR OUT
db 8<UP kfow> -Move UPs
db m<Down Arrow> - Move Down,0
MOV AXOA04h ;row 10,column 4
CALL GOTOYX
CALL CSTR OUT
db *<Pageijp> - Scroll Up
db <Horm> - First Fle.'.0
MOV AX.OC04h ,row 12,column 4
CALL GOTOYX
CALL CSTR OUT
db m<PagiDn> - Scroll Down
db *<End> - Ladt Fie.*,0

;--draw display windows
MOV AL,[SysteS171
MOV [ColorlAL
MOV AX,0621h
MOV BX,1332h
CALL CLEAR WINDOW
MOV AL.[MiuJ
MOV ICoIkrIAL
MO0V AXOS1Fh
MOV BX1230h
CALL CLEAR WINDOW
CALL HIDE CUJR
MOY [Colon 'CL ;restore orinl" Color
CLC ;cleasr carr Mlg
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RET
ENOP SELECT WINDOW
ENOP SEL,.ECT-SCREEN
ENOP SELECT FILE

Craets a directory of the FeedBack fle In memory.
; Inlp , None
Outut - Carry0 ag IDOS enor. AL - FFh Ito many 8se
(DkrSeg) Suwtatn segment address of memory bkock.
Mal~mdel - toW numbe of FeedBack lee.

PROC CREATE MEM DIR
PUSH BW
PUSH CX
PUSH DX
PUSH ES
CALL RELEASE MEM DIR
JNC CREO ;corlnu i no error
JMP CRED exit on DOS error

CREO: CALL COUNT FILES ;how many SLDI flee?
CMP AX,251 ;is Se found < 251 ?
JNC CREI ; no display err mess
MOV (MaxFli],AL ;save number o fles
JMP CRE2 ;I yes O! conftiun

CREl: MOV AX030Bh ;row 3 / col I
CALL GOTOYX ;posio cursor
CALL CSTR OUT ;stng to screen
oib Thee am to more than 250 SLD fleas i tis fdetory.',O
MOV AX,0511h ;row 3 / col 1
CALL GOTOVX ;position cursor
CALL CSTR OUT ;sting to screen
db 'ltm move some of them to anoter dWtory.',0
MOV AX,07lAh ;row 3 / col I
CALL GOTOYX ;postion cursor
CALL CSTR OUT ;stulng to screen
db 'Press Any Key to Exit to DOS.',0
CALL HIDE CUR ;hide cursor
CALL GET tHAR ,'Vlk for keypMesed
MOV AL,-Fh -to many fea marker
JMP CREB ;md to many fies

CRE2: CMP AL,O wers any gefound?
JZ CRE1 ino fi Exi

CRE3: CALL GET-DIR.BLK Alocat memory bik
JC CRE9
CALL MAKE DIR
JC CRE9
CALL SHELL-SORT

CRE8: CLC ;clear cay flag
CREg: POP ES
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POP DX ;restore registers
POP OX
POP eX
RET

ENOP CREATE MEM DIR

Make a directory od FeedBack fles In memory block [DOrSeg]
Each entry Is 16 bytes, Format 2 speces + Fie Name + padding spaes 16

Inpit - (DirSegl and [Sesrchj in dlata section
*Outp~it -None

PROC MAKE DIR
PUSH AX
PUSH BX
PUSH CX
PUSH DX
PUSH DS
PUSH ES
MOV AXDS
MOV ESAX
CMP WORD [DlrSegi.O Js membik sllocated ?
STC set carry I error
JZ CON4 I no memblk EXIT

;-find first match
XOR BXBX zer0 Se counter
MOV AX,4EOOh find a first file
XOR CXCX ;ordinary fliles only
MOV DXOflset Search ,Ptr file name ASCIIZ
tNT 21 h ;do the first sarchi
JO CON4 A no match exA

;-seW up ES and DS segment registers
MOV AH,62h ;get the current PSP
INT 21h ;segment address.
JO COPN ;ek on eror
MOV AX4[D~rSegJ ;ptr to base df memblk
MOV ESAX ;ES sM to memory bik
MOV DSAX ;DS sat to memory blk

;-set directory entry 0 -a blank ASCII string (16 Space)
MOV AX,2020h .two spaces In ASCII
MOV DI,2 ;dIstinatlon ptr
MOV SO, ;source, ptr
MOV CX,7 lo~op couinter
MOV [SIJ,AX ;place 1lat 2 bytes
OLD ;atxo inc SI & of
REP MOVSW ;piace nsct 14 bytes

;-copy directory entries loop
MOY DS,BX ;DS set to PSP

;--plac leading 2 spaces
COPO: MOV AX,2020h -.two ASCII spaces

MOV [ES:DIJAX ;place In directory
INC DI ;advance directory ptr
INC DI
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;----move one fie name ;80h - DTA; 1Eh - chest
MOV SI.OEh ;DTA + oftst - 9Eh MOV CX.12

;max length of Name
MOV CX,12 nmax ,e name length

COPi: MOV AL[SI] ;load byte to be moved
CMP AL.0 ;s i end of st"ng ?
JZ COP2 :1 end ext loop
CLD ;auto Inc SI & DI
MOVSm
LOOP COPI ;copy fie name

;..--pd end of fie name with spaces.
COP2: ADO CX,2 ;number of bytes

MOV AL,20h ;space to AL
COP3: MOV [ES:DIJAL ;place space In dir

INC Dl ;ptr to ned byte
LOOP COP3 ;loop urd CX - 0

;---find next match
MOV AX,4F00h ,'fine next file function
INT 21h ;do next search
JNC COPO ;loop untl al found
CLC clear carry flag

COP4: POP ES
POP DS
POP DX ;restore registers
POP CX
POP ex
POP AX
RET

ENDP MAKE DIR

* Allocate memory block for the Director of fies ((MaxFIe] + 2 paragraphs)
Input - None

* Output = Carry flag set If memory block Is not available.
* Index file seg address stored in [DIrSeg]
; Note: The binary SEARCH procedure needs a blank record before
; the memory Index records. The number of pargraphs

needed Is [MaxFie] + 1.

PROC GET DIR BLK
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX

MEMI: MOV BLlMaxFOe] ;get number of flies
XOR BHBH ;zero hk*h byte
INC BX ;get an extra paragraph
MOV AH,48h allocate men function
INT 21h ;request memory block
JC MEM2 ;jump I memory error.
MOV [Dk ]egAX ;base address of seg
JMP SHORT MEM3 ;normal edt of proc.

MEM2: MOV CL,[Color ;save original color
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MOV AJ4Waingl 'Varing color
MOV ICoiwrIAL :set color
MOV AXOiOlh ;rawlI/ColIl
CALL GOTOYX ;position cursor
CALL CSTR OUT send string to screen
db Not eoujgh memory for the directory of flies.
db 'Press Any Key to Ciontinue. .0
MOV [Color],CL re.0ore Iorin color
CALL HODE CUR ;hlde cursor off screen
CALL GET CHAR 'Vai for key is presse
STC ;set carry flag - earo

MEL1: POP DX
POP CX
POP ex
POP AX
RET

ENOP GET DIR BLK

*Ad~just the DO$ memory block size allocation to the minimum amoujnt.
Input - None
Output - Carry flag set If memory block error.

* Note: Assumes the programs memory Is In a singl block
* and thwe stack segmnent Is at the end of the program.

PROC RELEASE MEM
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX
PUSH ES
MOV AX~STACKSI2E ;current stack size
MOY CL,4 ;convert to paragraphs
SHR AXCL ;d~de by r4 or 16
INC AX ;round uip 2 paragraphs
INC AX to protect top of stack
MOV CXPAX ;save In register CX
MOV AXSS -get stack seg address
ADD CXAX ;ptr to end of stack
MOV AH,62h ;get the current PSP
INT 21h ;segment address.
JC RELD ;w& on eamo
MOV ES.BX ;ptr to current PSP
suB CXjX ;program size In
MOV BXCX ;paragraphs to BX.
MOV AH,4Ah ;release memo function
INT 21h ;release previous block.

RELO: POP ES ;restore registers
POP DX
POP CX
POP BX
POP AX
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RET
ENDP RELEASEMEM

Count the number of FeedBack data fles In the currect directory
I npwt None

; Output - AX - total number of FeedBack fes found.
assumed any fie ending with a .SLD ad is a FeedBack data fie
When the fie is opened the data wll be validated.

PROC COUNT FILES
PUSH Bg
PUSH CX
PUSH DX
MOV AXDS
MOV ESAX

;---.copy Path to [Searchi
MOV SI,Offst Path ;source ofset
MOV DI,Offet Search ,destination oftet
CLD ;auto Inc DI and SI

COUI: MOVSB ;copy one byte
CMP BYTE PTR [S11,0 Js neot char - 0
JNZ COU1 ;copy bytes

;---place "\0 after path name
MOV A.'\l
MOV [DIJ]AL
INC DI

;---copy search name to end of path
MOV SI,Offot SerNa - ;Source pir
MOV CX,13 ;number of bytes
CLD ;auto Inc SI & DI
REP MOVSB ;copy all 13 bytes

;search for key ties
XOR BXBX ;zero fie counter
MOV AX,4EOOh *fnd a first file
XOR CX,CX ;ordinary iles only
MOV DX, Offse Search ;ptr fie name ASCIIZ
INT 21h ;do the fr search
JC COU6 I no match exit

COU5: INC BX found:increase counter
MOV AY,4FOh ;lne net tie function
INT 21h do nex search
JNC 0OUS ;loop urd not found

COU6: MOV AXBX tie count to AX
CLC ;ceer carry flag
POP DX ;restore registers
POP CX
POP BX
RET

ENDP COUNT FILES

;---F the name field with 13 spaces In the data section.
Input - AX - poiter to field
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OutptA- None

PROC CLEAR FIELD
PUSH AX ;W,, register
PUSH BX
PUSH CX
PUSH DX
MOY BXAX ptr to f~lud.
MOY AXDS ,Make ES, - DS
MOV ESAX
MOY M(12 ;.naor.length dsr
11" AL's" ;Piece aspecsIn 11W
MOV [MXAL ;byte of [Ipfpg strng
MOV DIBX ;Dl - pointer to nsd
INC DO ;byte of string
MOV 8I,BX ASI - pairteto Wt
CID aWoinc D! and SI
REP MOVSB U111 W with spaces
POP DX ;restore registers;
POP CX
POP BX
POP AX
RET

ENOP CLEAR-FIELD

;-otthe Merrory Index Records,

Inpi* - expects the 16 byte Index records to be located at address
pointer [IdxSegJ and the number d reco to be [Maxillecl

Outpi - None
Note: thi roitin reassigns, the DS and ES registers to Point to the

Index File in mnemory. Record 0 Is no salted. The sal Is
fromrecor I to Maxlec. A blank reco rd In recor 0 Is needed
for an ASCII sotin when performting a biary search
The memory Index recor length Is 16 bytes.
The salt is based on the firs 10 bytees

* This sont b base an the Woowing TPASCAL procedure:
* PROCEDURE Sort; {A Shell Sarlt

VAR
Gapj : Integer
TOw: stringillal;
TenipNo : Inwege

Begin
Gap:-MmxRec Div2;

* Whlft mp > 0Do
Begin

For I:(Gap +1) to MaRec Do
Begin

J:-I-Gap;
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WhleJ > 0 Do

; If jtJ)>A(J+Gepo]the

; Teip :- A[J];, A[J] :- A[J+Gap];
;A[J+Gap] : Tamp;

; J:- J-Gap;
; End
SEIanJ :- 0;

End;
; End;

Gap -Gap DIV 2;
; End;

End;
* The folow reg-ter hold the above vuriale:

AX - Gap; BX - J; CX - l; DX - MaxRec; and BP - teMp storage

PROC SHELL SORT
PUSH AX save registers
PUSH BX
PUSH CX
PUSH DX
PUSH DS
PUSH ES
PUSH SP
MOV DL.([MaxFfj ;store MaxRec in DX
XOR DH,.DH ;zero high byte
MOV AXD]Segj ;get Index bm segmer
MOV DSAX ;rmasslgn the DS & ES
MOV ESAX ,to ptr to the lnd•.
MOV AXDX ;Gap - MaxRec
SHR AX,1 ;Gap - Gap Div by 2

SHELl: CMP AXO hen Gap - 0 exd.
JLE SHEL4 ;exi If c - 0

MOV CXAX ;I is mtord hi CX
INC CX ;I - Gap + I

SHEL2: MOV BXCX ,J In BX
SUB BXAX ;J - I-Gap
JZ SHEL3 ;skp IJ - 0
JC SHEL3 ;dldp I J Is < 0.
CALL COMPARE SWAP ;repeat untl J - 0

SHEL3: INC CX ;I -+ I+
CMP DX,CX ;Is I < or - MaxRec
JNC SHEL2 ;t yes then lo.
SHA AX,1 ;Gap - GapDivby2
JMP SHORT SHELl

SHEL4: POP BIP reetore registers
POP ES
POP DS
POP DX
POP CX
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POP eX
POP AX
RET ;sort is comrlpte.

.-- camrpre and map Index aOsring I needed.
Now: This is a wAbrouine of SHELL-SORT. The index fie record

S Iengt is 16 byes. The sot b mede on the fr byte&

; It - AX-Gap; BX-J; DS&ESpoito wbmo of indexnfe.
, Outpi - AX - Gap; CX - I; and DX - MaxRec are returned on changed.

OBX - J dlecamded.

PROC COMPARE SWAP
PUSH AX ;save regisen
PUSH CX
PUSH DX
MOV DXAX ;save Gap In DX
Conpaen the *r six bytes of each Index record

COMPI: MOV BP,BX ;save J In BP
ADD AX.BX ;AX - J + Gap
MOV CL,4 ;shif counter
SHL AKIC ;ptr to J+Gap In mern
SHL BXCL ;ptr to J in mer
CLD ;to-nc S1, DI
MOV DIAX ;oifseI of J + Gap
MDoV SIX ;offset of J
MOV cX,10 ;byte counter
REPE CMPSB ;compere airne
JLE COMP3 ;adt I < or .
Seep the 16 bytes of Index record I saring A > iring A+Gap
MOV DIX ;oflset of J + Gap
MOV SI,BX ;odk of J
MOV CyXe word counter

COMP2: MOV AX,[SQ] ;read word each air.
MDV BX4DIJ
MOV [SI].ex Vft word each at.
M [V [],AX
INC DI ;po•t to ned word
INC DI
INC SI ;pokt to rod wowd
INC SI
LOOP COMP2 ;Ioop five times
MOV AXDX ;reetore gap to AX
MOV BXBP ;restore J to BX
SUB BXAX ;J - J- gap
JZ COMP3 ;edt I J -o.
JNC COMP1 ;corninu I J > 0.

COMPS: POP DX ;rstoe regisers
POP CX
POP AX
RET ;retun to ShellSot

ENDOP COMPARE SWAP
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ENDP SHELL-SORT

;--e--,d a 16 byte memory directory entry to the Screen
Inrpt - AL - DirFie number (0 to Maxflk) 0 - blank directory entry

; BX- row/col
* [MaxFlel - the number of directory entries In the memory dir
; [Dl�e rS ,, segment address of the bas of the memory directory
* Output - ASCIIZ string sent to the screwn

PROC DIR STR
PUS AX ;save registers
PUSH BX
PUSH CX
PUSH DX

;----compute dfile offset
XOR AH,AH AX - DWrFle number
CMP [MaxFle],AL Is DWr1ie # OK ?
JNC DIRO If In bounds jump
MOV ALAH ;e9se make blank fie

DIRO: MOV CL.4 .shlft 4 - tlme 16
SHL AXCL ;muilt by 16
MOV SIAX ASCIIZ message pr SI
MOV AXBX ;row/col to AX
CALL GOTOYX ;postion cursor
MOV DI,Offset Input ;pr to input string
MOV AXDS ;place data sag
MOV ESAX ;* the ES register.
MOV AX.[DirSeg) ;place the memory blk
MOV DSAX ;seg In DS.
MOV CX,8 ; words = 16 bytes
CLD
REP MOVSW
MOV AXES ;restore reg DS to
MOV DSAX ;point to data segment.
XOR ALAL ;Place zero In st
MOV [DI]AL ;as EndOfStrlng marker
MOV A•X.Offset Input ;Itr to input st
CALL DSTR OUT ;send name to the screen
POP DX
POP CX
POP BX
POP AX
RET

ENDP DIR STR

Input - none
S Output - none
PROC PRINT WAIT MESS

PUSH AX -
PUSH BX
PUSH CX
PUSH DX
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;---plme well nmessag to scean.
CALL CLEAR MESSAGE
MOV CLA4Ccarj sam origins attir
MOV AL arAingi Vwfrt color
MOY feolorJAL ;Idt color
MOV AXI0206h ;row 3/Col 12
CALL GOTOYX ;se cursor
CALL CSTR-OUT ;dlsplmy waning
db 'Pism walt..... Reading daft gos:,O.
MOV A3ý Offset Fl"~
CALL DSTROUJT
CALL csmCOUT
ft 'IVA
MOV [ColorI,CL ;rntors oIghi W &W
CALL HIDE-CUR
aCC
POP DX
POP CX
POP BX
POP AX
RET

ENDP PRINT WAIT MESS

Releas the memory dsctory and variable blocks.
Input -Nomi

* uq O i- Carry ft IfOerrom
[DlrSsgJ Startin ssgsr addres of directory block.
MWaSegJ - f saing smet address for varabe bMock
(MaxPfel -otalm nmber of Feed~ack files

PROC RELEASE MEM DIR
PUSH BX
PUSH CX
PUSH DX
PUSH ES
XOR AXAX zero AX
CMP [Dir~sg)AX ;k Dir~qg assignd?
JZ REL2 ;I not assigned go on

;- - asige memory block
MOY AXIDkrfeg ;ge memory segmut
MOV ESIAX plac hIn ES registe
MOV AX4600h ;redse funodlion no
INT 21 h ;rdeas memory block
tJC REL2 I1 No error oortinie

;-4finds variables
MOV AX0101b ;sst bapoeklton to
MDv I[arPoslAX ,star - 1 hilgit - I
XOR AXAX ;zerO to registe
MOV [DirSegJAX sat menmoy bock to 0
MWV [MxFI9eJAL ;set mexflle to 0
CIC ;ow carry flag

REL2: POP ES
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POP DX ;restore registers
OP C)X

POP BX
RET

ENOP RELEASE MEM DIR

;----md the fin DOS date to the Dtel string]
Input - None
Outpo - files date to (Da]

PROC READ DATE
PUSH AX
PUSH BX
PUSH CX
PUSH DX
MOV BX,[FeHdJ ;Ioad fie handle
CMP BXO ;s a ie open
JZ DA52 ;inot ext
MOV AX,5700h ;get date romp ftun.
INT 21h ;gat samnp
JC DOS2 ;ff DOS enrr Exit
MOV BX.DX ;composte to got day
AND BX,01Fh ;Isolate day
MOV CL5 ;smwt countr
SHR DXCL ;month to bts 0 to 3
MOV AXDX ;cMpo0t to got month
AND AXOFh ;Aofte month
MOV CL4 ;shlft counter
SHR DXCL ;yer to bl 0 to 5
AND DX,03Fh ;Iolate year
ADD DX,80 ;add base year
MOV CXBX ;tore day In CX

;---convert to ASCII ;AX-MonCX-dayDX-ymr
MOV BXOftst Date ;ptr to Dam sring
CALL CONVERT ASCII ;pkce month In strin
MOV AXCX ;day of month to AX
MOV BXOffset Date + 3 ;ptr to day section
CALL CONVERT rASCII ;placm day in Dae sir
MOV AXDX ;place year In AX
MOV BXOfet Date + 6 ;gtr to year section
CALL CONVERTASCII place yewr In Date sr

DOS2: CLC ;dew cany lag
POP DX
POP CX
POP BX
POP AX
RET

;---Convt hex numbe Into 2 digit ASCII number.
Input- AX = hex number

BX - ptr In[De
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OU40 - two Wye nMarbor Ito [Date] strg

PRC ONVERTASCII
PUSH AX
PUSH BX
PUSH CX
PUSH DX
CmP Alo XAC lk a 2 digknunrib?
JC COVI XE yes conthkae els
XOA AX.AX ;aat number to 00

COVi: MOV CL,10 dIvOr
DIV CL ;AX/10
OR AYs03oh convert to ASCII

COW2: MOV [BXJAX ;plac In Dote sbtrg
CLC ;door car flag
POP DX
PlOP C)(
POP eX
POP AX
RET

ENDP CONVERT ASCII
ENDP READ IDAfkE

;-Set search file name variables for file type .NEG or P05
lnpi*- AX -none

* OiLpu - Adjust the kkfoln strng [FilTypi. [Ploals anid [Se~ara

PROC SET-TYPE
PUSH AX
PUSH BX
PUSH CX
PUSH DX
MOV AXIDS ;sa ES - DS
MOV ESAX
MOV BIXOffat Post" ;ptr to POWi"v sftrn
CMP BYTE PTR (Repoet),0 Js kt a P05 report?
2z STrI IV YES gmt 517
MOV IXOffast No"y JI NO ptr to NEG sutrn

$171: MOV DX.2 ;sae byte couriter
CLD ;ut~o WeS & D1
MOV DI.Offset Fi~yp ;destiratlon pointer
MWv SIX ,soauce pointer
MOV CXDX -loop conter - 2
REP MOVBW ;move two Words

;clear carr flag
MOV DIOtsat Plafs + 8 ;sdestllnmt pointer
MWv SlIX source powner
MWv CDX lo~op counter - 2
REP MOVSW ,move tmwo ords.

;dear carry fag
MWV DI.Of lu SeeuNa + a ;deatlnaton pointer
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MOV SIBX source poirter
MOV CXIDX loop counter - 2
REP MOVSW move two Words

;clw can flag
POP oX
POP CX
POP ex
POP AX
RET

ENOP SET TYPE

;---Count number of lDgo anid fin '000 ID number in data fil.
lnptt - assumnes '00'ID number Is dWaltrl ID data lines.

Oupt- [Ranked] - True V 00'Rfund.

PROC FIND ZERO
PUSH AX ;sav registern
PUSH BX
PUSH CX
PUSH DX
MOV AXIDS xsslgES -DS
MOV ESAX
XOR AXAX
Mov IMaxNOIAX sat No of ID's -0

MOV IRankedjAL sat [Ranlcd - FALSE
MOV IEOFI.AL sat Endxf*% - FALSE
CALL GOTO TOP :1111 per to BegOt Fl
JC FR ;eAl on DOS erro

.-sat ddauaij ID string to ASCII zero
MOV BXOffsat ID ;ptr to sftrn to edit
MOV DI,BX ;ptr to SOrNg toUM
MOV AX.3030h ASCI zoero
MOV MDqAX ;piece lot two bytes
XOR AHMA ;zero - end of string
INC DI ;advance string ptr
INC D!
MOV [DIIAX ;ASCII 0 andl hex 0

;--4ocae ID number In the daita Us
CALL PRINT WAIT MESS Aftor user df search
XOR BXBX ;IJD counter - 0

FZRI: CALL READ LINE 1 line from dlata Uso
MNC FZR2 - not EndOf Fi
MOV AL.OFFH ;mark EndOfFle true
MOY [EOFJAL ;<> 0 a True

FZR2: LM0V CK,3 lIoop courter
Mov DI,Offset ID ;ptr to 1D number
MOV SlOffsat FU1W ;Pt' to data Us line
CLD Afto 0Dland Sl
REPZ CMPSS -,are the bytes - ?
JNZ FZR3 J1 NO goto next test
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CALL COPY PIEFCNT ;red In ranking var
JMP SHORT FZs do not court V''

;-.,s this an ID date bne
FZR3: MOV SOlhbet FiOl ptr to dat fieU ns

MOV CX,3 oop court
FZR4: MOV ALSI8J ;gt first byte

MP AL,'0 ;l XIt < ASCO 0
JC MRS ;V Yes rod nod hn
CMRP ALT.':' Is a dlgl?
JNC FZR5 I No read nro ne
INC SI ;poin to nod type
LOOP FZR4 Moc nod byte
INC BX ;YESt Is an ID number

;--,I ths the l ian en ?
FZRS: XOR ALAL ;=r AX register

CP AL.JEOF] As EndOnil TRUE?
JZ FZR1 ;Fe - get notd ine
MOV MIaxNo],BX move number of ID's
CLC ;clew df - found

FZRS: POP DX ;retore registers
POP CX
POP BX
POP AX
RET

ENDP FIND ZERO

;---Copy PerCnt variables from data buller to PsrC variable trin
Input - aumed 000 data In bulfer In bWry byte numbers
Ouitip - Psrm t variables at (e0bytesmax)

PROC COPY PERCNT
PUSH Xk
PUSH OX
PUSH CX
PUSH DX
MOV ALOFFH ;tue nmwker
MOV [ManksdAL ;mark [ranked) TRUE
MOV CX192 ;max no of variables
MOV BXOffet FUB + 3 ;beyond 000
MOV SI,Offsst PerCnt + 5 ;tr to PeCnt variables

GESI: MOV AL,[BX] ;read word
CUP AL0 ;iA ts Efnd~iSi
JZ GES5 ;iE YES then stop koop
CWP AL," ;Islaspace?
JZ GES2 ;if NO check range else

;-- vadue an ASC II digit ? 0 - 9
CUP AL)'0 ;is value < ASCII 0
JC GE ;If Yes then error
CMP AL,':' ;I value a dlgi ?
JNC GES3 I NO then error

;ave digt in PorCn variable
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MOV [SI)AL ;usve vaue
INC SI ;tr tonuwd varible

GES2: INC BX next bytein builer
LOOP GESI ;loop urd CX - 0
DEC SI

-weo So two byte ASCHi varibles found
20 vrper dlm W4 dim - W two dlgftvwMblor 160 bytes

GES: MOY AX.Sl ;gM0 YW poirer
MOV BX.OfaM PerWi + 5 ;Mwtin positlon
SUB AX.BX AX w bytes kound
CMP AXISO Althe Wtohcn
JZ GES4 ;Z Nomwulad else

GES3: CALL COPY ERR ;en'o message
GES4: CLC

POP DX
POP CX
POP BX
POP AX
RET

ENDP COPY PERCNT

Input -none
* Outpe* - norm

PROC COPY ERR
PUSH AM
PUSH BX
PUSH Cx
PUSH DX
MOV AL[WankigJ ,warrftg color
MOV CLI(CcIOrI movev Oo*~ color
MOV [CoIorJAL mest color
MOV AX,020Th ;row 3/Col 8
CALL GOTOYX set cursor
CALL CSTR OUT sa wn

db ~ ~ ~ ~ d~pa warn'ishorW ingfo
db 'dlrimlnsons Press Any Key. ',0
MOV [Colon ,CL ;reeors otighs color
CALL ERR SOUND
CALL HIDII CUR
CALL GET-CHAR
CALL CLEAR-PERCNT ;sro percentle var.
XOR ALAL
MOV [~rankeAL ;mwk fie unranked
POP DX
POP Cx
POP BX
POP AX
RET

ENOP COPY ERR
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.CODE

,--Open the crwe SI file for use by the Feediack program
Input - nan offfielin([Fkefa
; Outut- Carry ag so - cric DOS wror.

PROC OPEN SLD
PUSH Ix
PUSH CX
PUSH DX
PUSH ES
CALL CLOSE FILE ;close any open s

;---loe end of sarch strg
MOV AXDS
MOV ES.AX
MOV CX68 ;mrrx lenh of strin
MOV BXOffsa Search ;pr to first byte
MOV ALO ;looking for EndOfStr

KEI: INC BX ;pIt to nod byte
CMP [B)J,AL ;I th t ?
JZ KE2 ;coretuet I found L
LOOP KE1 ;1 NO lok at next byte
STC
JMP SHORT KE9 ;I no match exi

;--backup url finding the last \
KE2: MOV CX,12

MOV A.,'\'
DEC BX
cMP (BX[,AL
JZ KE3
LOOP KE2
STC
JMP SHORT KE9 I no match ext

-- copy fie name to end of path
KE3: INC BX

MOV DIBX ;destlnation ptr
MOV SIOffet Fle" ;source ptr
MOV CX13 umber of bytes
CLD ;auto inc SI & DI
REP MOVSB ;copy al 13 bytes

;--open tie and save Mie handle
MOV AXOftst Search ;ptrto path + fie name
CALL OPEN ;open key fie
JC KE9 ;gloto main menu on error
MW [F'HdIBX ;save dat.l handle

---st disk drive of open fle
XOR AXAX ;zeo ta [DtkDr] -
MOV [FkOrjAL ;deaui drive
MOV BX,Offast Search ;ptr to path + filome
MOV AX[" ;get first two bytes
CMP AH,':' ;As a drive given?
JNZ KEB I NO wil use default
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SUB AL,64 ;convet to hex value
JC KE8 ;If erm continue
MOV (FleDrAL ;save drive of fie

KE1: CLC ;dear carry flag
KEg: POP ES

POP DX
POP Cx
POP BX
RET

ENDP OPEN SLDI

; Close the data flies ueed by the Trial progrm
Input - None

; Outpu - None (massage dspyed and cany flag so on error)
SFie handle ored In (FleHd]
* Note: Major registers saved.

PROC CLOSE FILE
PUSH BX
PUSH CX
PUSH DX
XOR AXAX ;zero to AX
MOV BX.[•F•eHdJ handle
CMP BXAX Is the fge open?
JZ CLO2 ;exit I tie closed.
CALL CLEAR PERCNT ;set percentiles = 0
MOV JF-IcdIAX ;set ie handle to o
MOV [MaxNoI,AX ;set toal ID's to 0
MOV [Ranked],AL ;sd ranked FALSE
MOV [F1eOr],AL ;set file diskdrive - 0
MOV [EOFJAL ;set EOF - FALSE
MOV AH,3Eh ;close fie function no
INT 21h ;close data file
JNC CLO2 ;eGt I succesful.

CLOI: MOV AL,[Waming] vwrning color
MOV [Color).AL ;set color
MOV AX,0207h ;raw 2/Col 12
CALL GOTOYX ;set cursor
CALL CSTR OUT ;dlsplay warning
db 'Error cosing data fie. Press Any Key to Continue. ',0
MOV ALlNorfrna] ;nonna color
MOV (ColorJAL set color
CALL HIDE CUR
CALL ERR SOUND
CALL GET-CHAR
STC ;set carry flag for rot

CLO2: POP DX ;restore registers
POP CX
POP BX
RET

ENDP CLOSE-UFE

G-118



;---Chesc to make sum a feedbtck fle Is In the directory.
* In~pL - None

; OutX - Cswy Flag I no fe is open.

PROC I$ StD
PUSI AX ;save registers
PUSH BX
PUSH CX
PUSH DX
XOR AXAX ero to AX reglier
CMP [MMxFkeAL .vm dta lse kxundf

Z DTI .0 me"n NO 1se
JMP DT2 ;exl I found

DT1: MOV CL.4Color]
MOV AL.pWamn)g .,mvnkv color
MOV [CoIor]AL ;,s color
MOV AX.0208h :raw 3/Col 12
CALL GOTOYX ;ast cursor
CALL CSTR OUT ;display warning
db 'No kefy fles found- In directoryl Pros Any Key
db 'to Cortinue. ',0
MOV [Color],CL ;restore orgia color
CALL HIDE CUR
CALL GET CHAR
STC ;st carry flag

DT2: POP DX ;rsore registerm
POP CX
POP BX
POP AX
RET

ENDP IS8SLD

;----nform the user the se Is being opened.
Input = None

; Outo - None

PROC READ MESS
PUSH X
PUSH CX
MOV CLCOor) moave orig. color ar
MOV AL.(WamngJ] ;war*g cow
MOV [Color]AL ;" color
MOV AX,0209h ;raw 3/Col 12
CALL GOTOYX ;sad curor
CALL CSTR OUT :dAlplay warning
db Re&a Fin e '.0
MOV (Color,CL ;restore orig. color at
CALL HIDE CUR
POP CX
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POP AX
RET

ENDP READ-MESS

;.----leer the cond line o the meu box
; At - None

* OutU - Norn

PROC CLEAR MESS
PUSH A
PUSH BX
PUSH CX
PUSH DX
MOV CL,[CoIrl ;smv org color attr
MOV AL,[Monu ; menu Color
MOV [Coor]IAL change color atrbute
MOV AX0207h ;row 2 and column 7
MOV BX,024Eh ;row 2 and column 78
CALL CLEAR WINDOW ;clear out old message.
MOV AX,026Fh ;row 2,column 7
CALL GOTOYX
CALL CSTR OUT
dbo 'Press te <Entr> key to open the higNlghted fe.',0
MOV [Color],CL ;retore o.goolor attr
POP DX
POP CX
POP eX
POP AX
RET

ENDP CLEAR MESS

;--Read a line from the data fie into the 128 byte memory buffer.
Input- Me handleI l[Fei~dI
Output - sets [EOFI < > 0 when EndOlile Is reached.

; Carry fag - ioe doses orfe ptr already at EndOfFe.
NOTES:
Carrage returns ae convet to hox 0.
Only the ler w ASCII characters we placed In the buffer.

; No control odes etc.
Only the rt 192 bytes of the lneoare aved In the uffer tbut the
procedure will keep reading uri EndOF% or an O0h Is reached.

PROC READ UNE
PUSH X
PUSH BX
PUSH CX
PUSH DX
PUSH SI
XOR AXIAX
MOV SI,Offet FIBui ;mark poelton In bufler
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MOV 5P.Offeg FlWi + 191 ;nfutwk ed h"bue
MOV SX[FIeHdJ Ae hanie
CMP BX.AX ;b a 8a open?
JZ REE2 X not Exit
CMP IEOFIAL ;bs ptr at end~of
JNZ RED2 ;V ye Exit

;-rssd I byte *rom dafta ft
mov OX1 ;read 1 byte

REEl: MOV AX,3FOOh ,remd fte hI~wii no
MOV DX.SI ;bsiler ptr to OX
tNT 21h ;ga byte
JO REEM enWd of t?

CUP AXCX ;dW k reed a byte?
JNZ RED3 X no the EndOFle
MOY ALISII ;get che in AL

CUP AL.ODf, A ktheend~olkne?
JZ RED4 X YES o&K
CUP AL,128 ;bsflth bkon?
JNC REE1 ;I yeemsdnowche

CUP AL.32 ;bek acoiroolcher?
JO REEl ;yaerea ndnexch
CUP BP,SI As buffer bii?
JO REEl ;N yes remdurd O~h
INC SI IU no advance boile
JMP SHORT REEl ,ptr & got another che

REE2: STC ;ad carr Nmg
JMP SHORT REE5 ;e@A fbinih ledU.

REE3: MOY AL.OFFh *non zero - end of Usl
MOV [EOFIAL ,merk enddofl tru

REED: XOR ALAL piece endofiln
MOV [SIJ.AL Jn cletafle bufwe
CLC ;cleer carry flag

REES: POP SI
POP DX
POP CX
POP BX
POP AX
RET

ENDP READ UNE

;Place the fie pokwte at the beginin df the open Us.
Inpo - norm

* OutxAp - Oarrybg - erro
PROC GOTO TOP

PUS AX
PUSH BX
PUISH OX
PUSH DX
XOR AXAX ;zeo registe
MOV BX,[Fle"d ;b a fl open ?
CUP AXBX ;N not the exi
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JM TOM ;i open 9Mo rom to
STC ;dei s e nrr log
JMP SHOTr TOP2 ,e" on error

;--.plkm fe pointo the b gnin o the Gs
TOPI: MOV CXAX ;gg oge - 0

MOV MOWAX ;won" e - 0
MO AX.420h ;W So pokter no.
Ill 21h ;90 to bs, ofGe
JC TOP2 ;ed I eror.
XOR ALAL eMp to register
MOV I!OPJAL ew EndOF% Fe --
CLC

TOP2: POP DXPOP CX
POP Bx
POP AX
RET

ENOP GOTO TOP

;Checks [FuOr] to moke anre thwe Is room for number of bytes in AX
Inp* - [AXJ - nunmb to bytes rwed

amumes [Ph] Is poinin the de d drive
0 - de It 1- A, 2 - B. etc

; Oult - Corry .g I Inot bnough room
POC IS FULL

PUSH AX
PUSH OX
PUSH CX
PUSH DX
PUSHBSP
MOV BPAX ;esve bys needed
MOV DLJFUDrI -,got Seduiveno.
MOV AW,3W lh ;os k, s fucdon
INT 21h ;got disk Wwo
CMP AXýOFFFFh ;A drie vdd
JZ ISF3 i NO amor
CMP BXBP xav cluster > bytes
JNC ISF4 -yes OK Iots room
MUL BX ;ge Nakao sectors
CMP DXBP ;A al Nseoa/e6ooo
JNC I5F4 ;Hgser then bytes ?
CMP AXBP ;A al sectors> bytes
JNC ISF4 ;i Y lots room
MUL CX .gt salble bytes
CMP DX.BP ;A al byts/650
JNC 18F4 ;grelter then bytes ?
CMP AXBP ;A sal bytes > bytes
JNC 1S4 i YES ad ON
CALL FULL ERR else hr.rm user15F3: P'c
JMP SHOR' 1I5F

ISF4: CLC
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ISM.: POP BIDPOP mP
POP CO

POP eX
POP AX
NET

PROC FULL ERR
CALL &.EAR MESSAGE
MOV AJ4WA~nigt "Awl" Color
Mov C.IcdI ] o;a n 01 Coka
MOV ICdkorAL ;ad odor
MOV AX.0200h -row 3/C.. 8
CALL GOTOYX .et cursor
CALL CSTR OUT lay warning
db 'Not enoug Disk Spame to same the ranlngs.'
db Press Any Key. '.0
MW) [Cooorl.CL ;matore orIgW olor
CALL HIDE CUR
CALL ERR IOUN
CALL GET CHAR
RET

ENDP FULL ERR
ENOP is FULL

-CODE
PROC GET PATH

PIUSH AX
PUSH BX
PUSH CX
PUSH OX
CUP BYTE PTR [Pal].0 ;b the Path empty
JNZ GENP ;i NO then display Path

;g dkau* drIne X YES got debit path
MOV AH,19h Adcb" xfnction
tNT 21h ;got dimt drive
ADO AL.6C ;COwt t Cop Cm l
MOV AH,':' ;pimce':' In path
MOV SIOfft Path Mpr to fPthl atr
MW ;SiAX p*c drive letter
INC SI ;kpai pL
INC S ' ;ptr to c 3dbyte
MOW AL.\' ;ladce backsash In
MW [SIIAL ;rd byte o bn
-NC SI ;ptto 4thtbyte

del" d h, path
MWV AH,4Th ;gont rest path
MWN DL0 ;on debt t driv
INT 21C h ;get path

GEPI: CALL EDIT-PATH
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POP DX
POP CX

PP mx
POP AX
RIET

ENOP GET-PATH

kW - ~~etshe p th e@edor detaf pth In[Path]
Otgptg -cunsu pothInkpi~

PROC EDIT PATH
PUSH AX
PUSH IX
PUSH CX
PUSH oX
MOV BXDS
MOV ES,BX
CALL PATH TO INPUTr ;move Path str to Iripti
CALL PATH ME&S TOP
CALL PATH MESS jBTm ;edk message

EDTI: MOV AXOlOh-
CALL PATH-EDITOR ;ed* this Wil
JC EDT2 ;exfon 4Esc> key
CALL CHECK -PATH ;I vod sav path
JC EDTI ;If Not voW loop
JMP SHORT EDTS ,uf path OMU

EDT2: CALL. MENU INSTRUk ;drwu bottom boxc
STC ;carr lag - Esc key

EDT3: POP DX ,restore register
POP CX
POP BX
POP AX
RET

ENDP EDIT-PATH

PROC PATH MESS TOP
PUSH Ax
PUSH CX
XOR AXAX
CALL MENU BOX
MOV CL.jCaor
MOY AX0200h
CALL GOTOYX
MOV AL.Wenu
MWV IColorIAL
CALL CSTR OUT
db TE~e the dkroctay path.,O
MWv tCodorJCL
POP CX
POP AX
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PAT
ENODP PATH MESS-TOP

q-g m~ al Wi taters from the flui and conmit kdo and ASCIIZ aring
InW a Nams

NM Nctel wde 14 byte"onbu~t " lastbtWa Is ~ a hex 0
*w~mM thl rstname fled can orly how 13 liters

PROC FILTER FIELD
PUSH Al
PUSH ex wiavsorigkl ouiaptr
PUSH C)(
PUSH OX

MOV CX.12 ;sUtr nlnh - I
TRII: L40V AL.'A Xb chaact ers #wha

CMP IBXIAL the lower A?
JNC Thi3 Xf yes remove character

TRI2: CALL DELETE-CHAR ;sMl SUiN left
DEC OX m; chc serne byte again
JMP SHORT TRI4

TR13: MOV AL.T ;b character greate
CMP ALIIXI Am liWter 2?
JC TRI2 J1 yes remov choarate

TRI4: INC BX ;ptr to nedt byte
LOOP TRII :check nood byte

;--corwert radin spaces to hex 0.
MWV 0(13 ;loop corier
MWV BX.Offailnpe* + 12 ;ptr to LtByte
MWV AX,20h ;A14- hex0AL -space

TR15: CMP AL4SXAId ;Icaraapace> ?
JNZ TRIG Xlno sdt
MW IBXIAH mark as end of ring
DEC IX ;ptr to aMtbyte
LOOP TR45 -koop urd beg of ir

TRIO: POP DX
POP 0X
POP ex
POP AX
REt

-daieta characte at the cursor

KISH Ai
PUSH OX ;uave a agin wirs ptr

DEP1: MWV AX[DXJ ;raadptrlXandBOX +I
CMP AH.0 JsIu th~e odofati?
JZ DEP2 Xf Yes the done.
MWV IBXIAH ;plaoe BX. 1 In IX
INC BX ;pokt to nrot byte
LIP SHORT DEPN loo urS end of Wr.

DEP2: MWV AH,'' ;ph" a< pace> at
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MOV SxM ;end of the srn
POP ex .reo origina pr
POP AX
RET

ENDP DELETE CHAR
ENOP FILTER FPIELD

;--istruians for sienob the psth rmne.
; Ini* - None

; Oe*pU - None

PROC PATH MESS BTM
PUSH X -ve mregisers
PUSH BX
PUSH CX
PUSH DX
MOV AXlS00h ;row 21,column 0
CALL MENU BOX ;drw menu box
MOV AX, OfAh ;row 22.2comn 13
CALL GOTOYX
MOV ALCkorI ;get curnt color
MOV CLAL ;otre in CL
MOV AL[MenuJ met color - menu
MWV IColorAL
CALL CSTR OUT
db "type t conplete paeth nrse for the directory to be arched.',0
MOV AX,1708h ;raw 23,cdumn 13
CALL GOTOYX
CALL CSTR OUT
db 'Prems te <Enter> keyto coninu orthe <Eec> key for'
db 'the Mwnu.',O
MW [CowioCL ;reetore aft color
POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENOP PATH MESS BTM

;-----ypinh ASC.IZ strig in [Path] to pnp].
; Inp - none
; OutpLt = none
AX-OX register saved.

PROC PATH TO INPUT
PUSH X-
PUSH BX ;ave registers
PUSH CX
PUSH DX

;-- [kpj with 68 spes
MOV AXDS Make ES = DS
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MOV ESAX
MOY MX67 mnm number of chars
MOV SXOffag Inpt* ;pokwe to ASCIIZ ar
1M4M A&0 apaqce Al register
MOV [MXAL -0 to IM bvtr f
MOV DI,BX -.01 - polrser to nsg
INC Dl ;.bV* ol ing
MOY SI~X AS - pokier to str
CLD Am nc DI andsl
REP MOVSS .1U t wig th 0's

;-op current [pothl to [nikqlj
MOV DlOffsst Input desthinstlon daste
MOV SI,Offast Path Mource Go"s
CLD mto Inc DO end Sl

EDTO: MOVSS ,oopy one bVe
CUP BYTE PTh [811,0 Al now cha - 0
JNZ EDTO
CLC
POP DX
POP CX
POP BX
POP AX
RET

ENOP PATH TO INPUT

Got an ASCIIZ sting Wps*afrm the keyboard.
Inpet - AX - Row/Column poostio on the screen

* prptil mutM coneitai the string to be editled bealore
calinig this subroutinm
(insrtJ < > 0 pOawe the editor in the insert mode.

Output -AL -Exit'Char
* ASCIIZ eft~ at [Input] In the dlata section.

BX-DX registe sa.,ed
Note: the i ollow register hold the folow"n locsi vwri*ie

* ~AL - lnpi* Characte
* BX-ptr In [IrpeJtrlaft

CX - Raw/Cal cursor position
* ~DX - Startin Row/Cal position

PROC PATH EDITOR~
PUSH %X ;save regisers
PUSH CX
PUSH DX
MOV DXAX ;saw row/dolumIn h DX
CALL GOToyx mat cursor posbton
MOV BXOtset Irpt jitr to PprpgJ str.
MOV AXBX ;Prp*j ptr to AX
CALL DSTR OUT ,Oisplay blank

;-I4ne %*s space hi sftin
MOV S1.0 ;ZerOto sl

PATAk INC SI ;Ptr to ned char
CUP 81,67 ;stop I no spaces
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JZ PATS ,saty Vdue
CUP OWTEPTR[JBX + lj,'' Jsthis aspece ?
JNZ PATA X NO check nmd char

PATS: MWV CXSl ;dbhs to CX
ADD CX.DX ;row/column ptr to CX
ADD BX.Sl dIc BX pokter

-be~ *gh cis Irput kop
CALL PATH INSERT ;dhla blues do&

PATO- MO AX,?X *curor poullion to AX
CALL GOTOYX ;ad cursor position
CALL GETJEXT

;-Rsiudm key
CUP AL.OOII les It return> ?
JZ PATIO ;I Yes GwE

I-s It any other coc ro character?
CMP AL.I8h ls It acom rdcw?
JNC PAT5 ;mp-not control char
CALL PATH CONTROL CHAR ;hande contro char
JMP 9HORI PA; got nd character

-letihe Esc> key ?
PAT&: STC msot carry Ilag

JZ PATI I md on <Esc >key
;----Mw unwiedW characters

CALL CHAR-FILTER
JC PATO ;carv flag - not char

;-check* the bleed mode
PAT7: MO0V AN, [Insert) ;got Insert flag

CUP AH,O Jls bleedt OFF? - 0
JZ PATS ;sklIftUmad off
CALL SHIFT STh RT ;mova rest of sir rigit

;-place the character Fn the [lprpt sftig.
PAT8: MWV [BXJAL ;place char bl linpeil

MWV AXBX ;prt red of sirin
CALL 06Th OUT ,dluplay sirin from

- I ifd ed &ftin' Is true.
XOR AHIAM
CUP AH4BX+hJ ;1s'en d sbftsrn'?
JZ PATD ;yes-do noot moeciXWo
INC BX advane [input] per.
INC CX adance cursor
JMP PATO X not contbine kinput

PAT10: CLC ;ear camr flag
PATI : POP OX

POP CX
POP eX
RET

;--olsplay the siatus d the [Inseflj lag to screen.
Input -None

*Otis p- Nonie
AX -DX registers sevod

PFRJC PATH-INSERT
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PUSH AX sews registers
PUSH BX
PUSH CX
PUSH oX
MOV DLjICdor ;Sawe cuNout color
MOV ALp4HLIOj ;as color for kvset
MOV [COokxLAL mtrlr
MOV AX,0420h ;row ad
CALL GOTOYX ;Set cursor
XOR AXAX ;ero AX
ADD AL4Ine'tI ;got Insewt fag
JNZ PAHM ;0 - Imertm-ode
CALL CSTR -OUT ;dw Wneart from
d~b 9 '.0 the screen
JMP SHORT PAH2 ,dKL

PAHI: CALL CSTR OUT ;sen the following
db d<nset (n>,.o ,strlng to the screen

PAH-2: MOV ICoIorI,DL restore currenit color.
POP DX ;restore registers
POP CX
POP BX
POP AX
RET

ENDP PATH-INSERT

;---Check Cortd Characters
Input AL -Control Charate

BX ptrIn linp~lOt*rn
cx - Row/Cal cusor poston
DX - Stirfin Row/Col postOn

Oultai jumnps beck to get anothe chaacter.
PROC PATH-CONTROL CHAR
;--Backspace key

CMP AL,08h ls Ita Baclapece key
JNZ CNNO ;I not continu.
CALL BACKSPACE .dll char left of cur.

;--lnsert key
CNNO: CMP AL,16h ;bIt the WOWeu krey

JNZ CNN1 AI not continu.
PUSH AX ;uame Char
XOR AXAX zsro AX
ADD AL,[.uewtJ ;gs9 Insert leg
JZ CNNOA ;Izero WuP
MOV ALAH ;make lag - 0
JMP SHORT CNNOB replae flag

CNNOA: DEC AL ,meke leg - FFh
CNNOB: MOV [lnsedtAL replac lag

CALL PATH INSERT ;,dlsply Iimnsr staus
POP AX ;restore Char

;-H-4ome key
CNN1: CMP AL~lh ls It the Hormekey?

JNZ CNN2 ;I not continue.
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MOV 5X~OUts -rP
MOV CXDX

.-- End key
cNN2: CMP AL.Gh ;We k the En key9?

JNZ CNN3 X1 no otne
CALL END STR
D-Oese key

CNN3: CUP ALO~h Ab k the dulso We?
JNZ CNN4 I not cortnue.
CALJL DELETE ;dusie ch ars cursor.

;---WI wrnw key
CNN4: CUWP AL.13h js It a left arrow key

JNZ CININ X not continue.
MIP CX.DX besgknnig d Ut. ir

JZ CININ *;ys- be% d Une
DEC BJX ;so loop wil continue.
DEC CX
;-gtafw~ key

CN:CUP AL.4 Js ft Rt Affo key?
JNZ CNNS ;N not jumnp.
XOR AHAH
CUP BYTE PTR [BX + 1), ;Is an d obv siig?
JZ CNN8 ;I- Ono rigt
INC BX ;adance poirer
INC CX

CNN8: RET
ENOP PATH CONTROL CHAR

;---move cursor to endl of sioin
PROC END 8TR

PUSH AX
CON2A. MOV AX,[BXJ ,chec fior end of sir.

CMP AH.O ;zeom - On d suftsrn
JZ 0ON2B ;rotan and ofsirin
INC BX ;advmnc poirter
INC CX ,admnce cursor
JMP SHORT CON2A

CON2B3: POP AX
RET

ENOP END STR

-iata chsicte at the cursor.
PROC SHIFT STR RT

PUS ~X ;=ae flaw character
PUSH BX ;amv sir poktr
MOV AL4DXI ;load harto bemoved
INC BX ;ptr to the rod cha

8141: MDV AH[BXJ jod neod char.
CUP AHO ;lek theend of sir?
JZ 8H12 1f yethn Exit.
MDV [MXIAL Juts cha In the si.
MDV ALAH ;nrot cha to laed cha
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INC BX ;ptr for rN~ rod che
JMP SHORT SKI1 loop, urd wW dt Wt

SHM2 POP BX ;reiore str powrer
POP AX ;restore orvr Itr
RET

ENOP SHWT-STRFrt

*deleba character attdo cursor
PiOC DELETE

PUSH AX
PUSH BX ;ga9Odvs og r~ at' r

DELI: MOV AXIBX med ptr BXan X + 1
CMP AH.0 ls k theenWdot90v
JZ DEL2 ;ff yes Uun done.
MOV [DX),AH ;pace BX +lIInBX
INC BX ;pokt to reod byte
JMP SHORT DELI loop ard aid dt str.

DEL2: MOV AM.'' ;piace a <apace> at
MOV (BX]AH enWd atthe Wk4ng
POP BX ;reator odone ptr
MOV AXBX ;Wr pobter to AX
CALL DBTR OUT display sbrin
POP AX
RET

ENDP DELETE

-delet a character to the left of the cursor
PROC BACKSPACE

PUSH AX
MOV AXOfiset Input JIs the curso at fth
CMP AXBX ;beginig dt the st~g
JZ BA3 X veu Igno backspac
DEC BX this poirter left
DEC CX ;cursor N*l
PUSH BX ;save oniglr sir ptr

BAl: MOV AX4IBXJ ;reed ptr BXari BX+ 1
CMP AH,o ;ls kthe oWdtstr?
JZ BA2 ;I yes the done.
MOV IBXI.AH ;place BX+ 1 hin BX
INC BX ;pokt to neot byte
JMP SHORT BAI loop ard end atsi.

BA2: MOV AH," ;move -cspece> to AH
MOV [BXj AH ;place hIn ledi poellon
POP BX ;restre orlglne ptr
MOV AXCX ;rm,/colurn to AX
CALL GOTOYX ;st curso position
MOV AXBX ;Wl poloter to AX
CALL DSTR -OUT .dbsplay sirin

BA3: POP AX
RET

ENDP BACKSPACE
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;-Futer ot uwwnarted ASCII characters and cipitalize laWre
Input - Char In aL
Output Carry Flag - not a good charcer. ot anot

PROC CHAR FILTER
AND A.,TFh ;make 0 - 127 ASCII.
CMP AL,'' ;s It a control chr?
JC CHARI ;I1 yes, get net char.
CMP AL,'a' AI char a smallleer
JC CHARO If not, Ok continue.
AND AL.OOFh ;change to capital char

CHARO: CLC ;clear car flag
CHAR1: RET
ENDP CHAR FILTER
ENDP PATH-EDITOR

;----Check [Input] to see I the path Is Oki
In•ut - AX - Assumed (Input] hold a Path

; Output - Carry flag Is not a valld path name
; AX-DX register saved.

PROC CHECK PATH
PUSH AR
PUSH BX ;save registers
PUSH CX
PUSH DX
MOV AXDS ;Make ES = DS
MOV ESAX

;---remove all leading spaces
MOV BX.Offset Input ;ptr to Input string

CHEO: CMP BYTE PTR [BX],'' ;s leading space ?
JNZ CHE1 ;Xf NO continue
MOV CXe ;else remove space
MOV DI,BX ;offset to 1st byte
MOV SIBX
INC SI ;offset to 2nd byte
CLD ;auto Inc D1 and SI
REP MOVSB ;shlft line left
JMP SHORT CHEO ;check for leading space

;---conveut fist ASCII space to a hex zero EndofStr marker
CHEI: MOV MO68 ;mux string length

MOV BX.Offset Input - I
CHE2: INC BX

CMP BYTE PTR [BX],' ;Js It a space?
JC CHE4 ;ext I char < ''
LOOPNZ CHE2 ;Is NO loop

;-r-move trailing back dash
DEC BX ;prto last char
ChIP BYTE PTR [BX],'\' Is it a back dash ?
JZ CHE3 ;If Yes remove from str
INC BX ; NO leave in str

;----place: after drive name?
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CHE3: MOV AX.BX ;ptr n str to ax
SUS AXOffst Input :starig leph in AX
JZ CHE4 IOW gotone test
CMP AX,3 Is less than 3?
JNC CHE4 :1 NO goto nex test
MOV AX,003Ah ;3Ah a ':
MOV BX.Offa Inrp + 1 :ptr to 2nd byte
MOV !BX) AX
INC BX

CHE4: MOV [BXJCH mark EnddStg - 0
;---= the path val•d

CALL IS PATH ;bs path valid ?
JNC CHES ;NOT carry - OK!
CALL PATH ERROR ;dlsplay error message
STC ;set c error
JMP SHORT CHE7

;-ave valid path strn in [Path]
CHES: MOV S1,Ofset Input ;Source offset

MOV DIOffast Path destlnatlon offset
CLD ;auto Inc Dl and SI

CHE6: MOVSB ;copy one byte
CMP BYTE PTR [SI],0 ;Js next char - 0
JNZ CHE6 ;copy bytes
XOR ALAL
MOV [DII.AL ;zero = EndOfSting
CLC clear carry flag

CHE7: POP DX
POP CX
POP BX
POP AX
RET

;--is this a Valid path?
Input - ASCIIZ drive/directory strng in [Inputi
Output carrylag In not a vaid path
AX - DX registers saved

PROC IS PATH
PUSH AX ;save registers
PUSH BX
PUSH CX
PUSH DX

;---copy stV to [Search]
MOV SIOffset Input ;source offset
MOV DI,Offet Search ;detinatlon offet
CLD ;auto Inc DI and SI

ISPI: MOVS8 ;copy one byte
CMP BYTE PTR [SI,0 Js next char - 0
JNZ ISPI ;copy bytes

;---place \'. at end of sting
MOV AX,"\'
MOV [DIJAX
INC DI
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INC DI
MOV AX,':*
MOV [JAX
INC D1
INC DI
XOR AXAX
MOV [WI)AX

; m I path Is OKW
MOV DXOrde Search ;ptr to ASCIUZ string
MOV AX4EWh ;Find function no.
MOV CX,10h dlrecto• y march
INT 21h ;do search
CMP AL3 ;s path BAD ?
CLC ;clgw cary 1a6
JNZ 15P2 ;OKI I not 3
STC ; 5t e 1ror lag

ISP2: POP DX ;retore registers
POP CX
POP BX
POP AX
RET

ENDP IS PATH

;---D--•py Path eror meaage.
l;npt - None
; OutpA = None
AX - DX registers saved

PROC PATH ERROR
PUSH X ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV AL," ;replace hex0wth
MOV [BX],AL ;a spe
MOV CL,[ColorI ;save currert color
MOV AL,[Wamlngj ,wanlg color
MOV (Coor],AL ;set coor
MOV AX.0222h ;row 5 Col 7
CALL GOTOYX ;set cursor
CALL CSTR OUT ;display warning
db 'Error Invalid path. Prues Any Key. ',0
CALL HIDE CUR
CALL ERR SOUND
CALL GET-CHAR wamt for keyboard key
MOV ALiMenu) ]men color
MOV [ColorAL ;aet color
MOV AX,0222h ;raw 5 Col 7
CALL GOTOYX ;st cursor
CALL CSTR OUT ;cle' wanin
db '',0

MOV [Color],CL ;restore orIgna Color
POP DX ;retore registers
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PP C3(
POPsex
POP AX
RET

ENOP PATH ERROR
ENOIP CHECKPATH

.CODE
Draw 11wsscree and kqxgathe users

Inpta =None
Output nNorve

PROC GET ID
PUSH AX
PUSH BX
PUSH CX
PUSH DX
MOV BXS
MOV ES,BX
XOR AXAX
CALL MENU BOX
CALL ID MEftkGE

IDO: MOV KAi4Menj
MOV [ColorlAL
MOV AX,0115h
CALL GOTOYX
CALL CSTR OU
db 'Pleassi~a the ID nmb~er '.0

---set color or Edit sesson
MOV ALj[No~rmaI
MOV [ColorlAL

;-seM delatit ID strftg to ASCII zeros
MOV BXOffst ID ;ptr to sftrn to edit
MOV DI,BX ;ptr to strin to Mli
MOV AZ3030h AwlI wers
MOV [DIJAX ;Place 1st two bytes
XOR AllAH zero - end of strk
INC 01 ;adhmc sftrn ptr
INC Of
MOV DIJAX ;ASCII 0andhex 0

-dtID strN
MOV AX,0132h ;row/col postinx
CALL NUMBER -EDITOR ;odit thi field

1De: POP DX ;restore registers
POP Ccx
POP BXc
POP AX
RET

ENDP GETJID

Got an ASC1IZ sftrn np~A from the keyboard.
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Input - AX - Row/Column position on the scree
[ID] must contain the aftrn to be edite b~ore

* ~cal"in this subroutine.
* OutPut - ASCIIZ siring at JID] In the date section.
* ~BX-DX register saved

Note: the follow register hold the following local variables.
* AL -Input Character

BX -ptr in PD)string;
CX - R~ow/Cal cursor position
DX - SWstNg Row/Col posito

IMPORTANT: IS-ZERO trap searches for 000. This Is not a vali ID#.
* ~The 000 line contains the Gles constant variables.
* [125%) [Mean] [75%] for each dimmienion.

PROC NUMBER EDITOR
PUSH BX ;save registers
PUSH CX
PUSH DX
PUSH DS
PUSH ES
MOV DXAX ;save row/column in DX
CALL GOTOYX ;Set curso= osto
MOV BXOffset ID ;ptr to [ID) sir
MOV AXBX ;[ID] ptr to AX
CALL DSTR OUT ;Disply zeros
MDV CXIDX ;row/column ptr to CX

-beinin Of input loop
NUEO: MOV AXOX ;cursor position to AX

CALL GOTOYX set cursor position
CALL GET-CHAR ,wak for keybd kinpu

;--Return key
CMP ALO~h ;bIit a<retumn>?
JNZ NUE3 IX NO goto neot test
CALL IS ZERO Ai the ID number 0?
JMP SHOR NUEl1 ;cd - Yes DoNot search

;-s It any other control character?
NUE3: CMP AL.1l3h jsIta zcontrolchar'?

JNC NUE7 ;Jp=not control char
;-c--dic* for Backspace, key

CMP ALO08h ;is Itsa Backspac key
JNZ NUE4 XV not continue.
MDV AL,13h ,convert to lef arrow.

;---4ft srrow key
NUE4: CMP AL.13h ;b Itsa left arnow key

JNZ NUE5 XI not continue.
ICMP OXDX ;begvinng dthesing
JZ NUB5 ;yes -beg.odfline
DEC BX ;so, loop wil continue.
DEC CX

;-rigt srrow key
NUB: CMP AL.,4 ;Is It Rt Arrow key?

JNZ NUE6 AI not Jump.

G-136



PUSH AX ;amv char
MOV AXIUI ;check for oWid W g.
CuP AH,0 ,zeo - end of sin
POP AX re."or cha
JZ NUE6 ;V - 0no IgM
04C BX Advanc Paktff
INC CX

NUES: JUP SHORT NUEO ;gst fld character
k-latth <Eec> key ?

NUE?: STC ;80 camr IWO
JZ NUE11m awkn<Eac > key
;-erwimrted chmacters
CMP AL.30h ;bk <ASCIIO?
JC NUEO ;Vf YES got anothe.
CMP ALI3A1I ;s it an ASCII diet
JNC NUEG ;derd%- no~gt"

;--place fte character In the (ID] sftr
NUES: MOV [BXIAL place char hIn D]

MWV AXBX ;rraw/col to AX
CALL DSTRO0UT ,dlsplay sbtri from
m-e If end of sftrng Is tue.
XOR AHAH
CMP AH,[BX+1j ;Is'eNd of sftring?
JZ NUEG y e-dco not move cursor
INC BX advanc [IDJ per.
INC CX advanc cursor
JMP NUEO ;K not coriwnu k~pA

NUE1O: CLC ceAr carr flag
NUE1 1: POP ES

POP DS,
POP DX
POP CX
POP BX
RET

ENDP NUMBER-EDITOR

sI the ID Number - 000.
Inpgt - ASCII ID sftrIng hiID)
Oiapi-mCa"ryFlag -Yes

PROC IS ZERO
PUSHT AX saw regloser
PUSH ex
PUSH CX
PUSH DX
MW IXOffes ID
MWV MX3 loop courter
MWV AL.30h AwI zero valte

ISZ1: CMP [BISAL ;b byte - 0?
JNZ ISZ2 ;not zero OVJ ecU
INC BX ;ptr to nec! byte
LOOP ISZI ;look at nod byte

G-137



CALL ZERO-MESS ;NO zwo U0 numbers
SlC .Exi on ID Error
imp SHORT I= ;ads error no aserch
CALL ZERO-MESS ;ndonm user NO 0 ID's

ISZ2: CLC ;OKM ID number
I8Z3: POP DX ;resore resters

PO Cx
POP BX
POP AX
RET

"Inpt-non
; Outpka a IIwO

PROC ZER•O MESS
PUSH AX
PUSH BX
PUSH CX
PUSH DX
MOV CL.[Co•lorJ ;store eg Color
MOV ALlWam0]g .INrrg color
MOV [ColorAL ;se color
MOV AX.0109h ;row 3/Col 12
CALL GOTOYX ;se cursor
CALL CSTR OUT ;dlw won"
d~b A vd ID number must be laWe tha '000'. Press Any
db 'Key. ',0
MOV [CoIorjCL nmstom oaIgne color
CALL HIDE CUR
CALL ERR SOUND
CALL GET -CHAR
CLC ;cler cf - continue
POP DX
POP CX
POP BX
POP AX
RET

ENDP ZERO MESS
ENOP IS-ZERO

;--n-tucions for tring the users ID number.
Ilrq- None
OuA =- None

PROC ID MESSAGE
PUSt- AX ;save registers
PUSH BX
PUSH CX
PUSH DX
MOV AX,1500h :row 21,column 0
CALL MENU BOX ;draw menu box
MOV AX, 18&Ch row 22,column 13
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CALL GOTYX
MOV ALJCCIMr ;got cuLret color
MOY CLAJ ;More In CL
MOV AL.PenuJ asd color - meow
MOV [OolorjAL
CALL CSTR O~f
db 'Type the U Nurmbs ad pruess the < EnW> key to cwftmnu.0
MOV AX.l7OCh ;row 23,cokumn 13
CALL GOTOYX
CALL. CTR OU

db or pries the <Esc> key to rstUm to the MWk Menu*,O
MOV AX,0207h ;row 23,cokumn 13
CALL GOTOYX
CALL CTR OUTl
db 'A vId ID# must coin three nmerical digits
db 'Exinmple 1 001'.0
mov [CodorlCL ,restore oift COW
POP DX ;restore registers
POP CX
POP eX
POP AX
RET

ENDP ID MESSAGE
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